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Abstract of JP2001 126480 

PROBLEM TO BE SOLVED: To improve the bus 
occupancy ration of data independently of a 
frequency of a clock signal in a semiconductor 
integrated circuit provided with a memory cell. 
SOLUTION: This device is provided with a 
memory cell MC connected to a word line, a row 
control circuit 1, a column control circuit 3, a 
command control circuit 2, and a timing adjusting 
circuit 4. The command control circuit 2 receives 
a column operation command synchronizing with 
a clock signal and operates the column control 
circuit 3. The column control circuit 3 receives 
control of the timing adjusting circuit 4 and starts 
operation after the prescribed delay time from 
reception of a column operation command. And 
read-out operation of a memory cell MC selected 
by activation of a word line and the like are 
performed. Read-out operation or write-in 
operation of the memory cell MC can be 
performed with optimum timing in accordance 
with operation timing of an internal circuit without 
depending on a period of a clock signal by 
delaying operation of the column control circuit 3. 
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[»BJk9»ifflfcllK)l] 

[0001] 

a* *mu. mmmfevmizw&im-tfm 
mmmzmti. 

[0002] 

mzSLVTmttjn-^&ttb-ix^h. mz. U9v 

£ x EDO DRAM (Extended Data Output DRAM) . SDRAM 
(Synchronous DRAM) , DDR SDRAM (Double Data Rate 
Synchronous DRAM) , Direct RDRAM (Rambus DRAM) ^ 

wtsmKmrnftztix^i. 

[0003] zconcommDmz. m-wv- miz® 

MZiXkX*V*iV*ma\ZT9*iXthZbX\ Ztt 

^x^v-bfrtzftttT-fimmizmKibi. 
tszb i*jmiz ix^i. tlx. smftmrnwio 
GMzzmt hmmmftztix^z . Jiia^aiDRAMti. 
a*-v iriv 3 y f x - 9 h i. XP7 - 9 - s s a yco± 
imfamzmztix^h. 

[0004] 

mmwviizobtmm] bzbx\ z<m<m 

j$DRAM{i s ;t-Vt*3yKa-^. *7-9*T->-3 

yf&rvtttkK . 9vayv*-9mmm<m 
&bixi>mztih. mmmt, m 
&m:mzKixm>t>tih. zcotzub. zni^m 
mzmztizitzmmmmmtte. msmm®. 

[0005] ZO£ o t, ftAMf^iaitaftJ: Offiv^a* 

^■ciiasaiDRAM^ij^L^^, OTojpft^wtt 

4. 03 1 ( a) (4, aK(f^^*>*20ns (50MHz) ^ 
tf, SDRAM(4> V*>7\<UZM)®toiffl&&&1t*T 

T't4, #3vyHI:AaV3vy b\ RD3-7yH^«J:d 

[0006] ZWSmmVlt, tRCD (/HAS to /CAS Del a 
y time) (OWIIi, 18nsfcS^lTV^. tRCD(4, AC 

yKS:^WWI»4t'^)B#rBTC'*l). 4fe. tCAC (/CAS 
Accesses time from Clock) <7)^/]^^(4. 14nsC$ 
tlX\^l. tCAC(4, 3 5A|3?>H^ltftl^, IE 
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*aj Lr-*#a}fl 3*14 * x-<wmx'h s . 

[0007] tRCD, tCAC, i* JIX03 1(b) {Z^-ftA 
C14, SDRAM*jEL<IMPS*&fc*fc^W s SrfiSr?* 

ami, m-m&'c&ttixmmmMzmfi 

»«tll ?n>y?fI-fCLK£CLKfl 

[0008] 50MHzT-SDRAM£|J)#$-££*§-£, tRCDCDfi 
/N^B (18ns) (4, CLKf|^C0Jf$ (20ns) «fc 9*$ 

-Itftfctf), SDRAMI4 , ACTV3-7yF£gftftfrtfcCLK 
fl^<9ft?)CLKfl^04*>±rt* 0X7/( 20ns ) "CRD3 
Ty^SltftltSItmS. tRCD{4, 
nsfcfci. tCAC<7)§/hB#Hj (14ns) {4, CLKfl^ 
O/fJffl (20ns) J9'Jv£V\ .ICDfctf), SDRAM{4, RD3 

K t«»tftttfcCLKf8^4t>±3& f 9Xy So&>£>tCA 
C (14ns) «fc«*mL7 ? -*QA0£Hl:Jji-S. £?>*S 
ACTV3 vy K*)«tWt*»$>tt*tfi Lr-^QAO^ 
tH^^T'^r^-feX^tRAC (/RAS Access time from 
Clock) J4, 34ns (tCLK+tCAC) 

[0009] 031 ( b ) (4, CLKfl-t<DjS»*l 
3ns (Wl*Mz) <r>%&\,Z&m>ffifr\&L?4 
LT^S. .I£"C, tAC (Access time from Clock) <7) 
Wcttmt* 6nsfcS*UO*i. tAC{4, ^Dy^fi-ta 

WiLt>±.ff 9x > y ^^KAffi Lr-? iibtirr S * 

[0010] 75fflz?SDRAM£!rfts$-£4*&, tRCD<0& 
/JM*HI (18ns) J4, CUtmomW (13ns) i 9*#< 

SDRAMJ4, ACTVnvyb'c^ttfttt 
ft, 2#aCLKfi^4*>±*f)X-y^' (26ns) T'RD3 
7yh'££lt#ltS. tRCD(4, g||Rttt26nsfc&4 . t 
fc, tCACO*/H*lrl8l (14ns) 14, CLKffl^filJW (13n 
s) 4 9*£V\ Z<7)tiib. SDRAMf4, RD3"?y 
tt*tfcaK«^&<9OKft-*<0Afc_b&« DX7 i"> ktA 

c (6ns) afca*ajLr-^iwo*ffi*"rs. i<ois 

H, 7?-feXB#|!gtRAC{4, 45ns (3 tCLK+tAC) 

[00 113 ClOJ:o(;. ±E<Ott»iBUIMrcii, a 
Kff^mciDmtv^. r^-feX«fHtRAC^<55r 

[00 12] 03 2 (a) (4, ^n>y^f|^CLK(0^ 
#20ns (50MHz) <0i§££fctt6ACTV37y KftWU 

h^m^mffiK^r-y'L, D?7)<l/.X**>BIR 
WBSttftfilrfFr**. .IOSDRAMT-f4, tRAS (/RA 
S active time) <7)&fbV%ffl\t s 24ns£$ftT V>l>„ tRA 
S(4, ACTVa-^H^ltWtft, 7*Uf-V-x'3V>' 



[ 0 0 1 3 ] * fc, tRP (/RAS Precharge time) <D&/js 
■SSHi* 10nsfc$*VO**. tRPJ4, PRE3-7y]«*Wt 
Wtf&, &CDACTV3 v y H *S»tWtft 4"C<0 WC* 
S. tRAS, tRP, 03 2 (b) K^"ttDPLIi, SDRAM£IE 

<omx-*>ti\mmmiz\imfb&\ somhztsdr 

AM*«rff$**^, tRASOfi/jN^ (24ns) (4, CLK 
ft^OiiaB (20ns) J:0**<=6r4. £*)fctf>, SDRAM 
14, ACTV3^yb'cDgW<tW&, 2#iCUW)4*> 
±^•9X7^* (40ns) TPRE3vyH*g»tfttt4. tRA 
SJ4, SBBHCtt40nsfc«r4. SDRAM4, PRE3^y 

HOWtfttlH* tRP (10ns) iO»C7'Jft-y 

/o&CDACTV3Vy r-'C0Slt#Jt*TW-f ?/H«RC 

(/RAS Cycle time) 14, 60ns (3 tCLK) 

[00 14] 03 2 (b) (4, ^n-y^ft-^CLK 
O^?!/*20ns (50MHz) 0»&ttJft67 , yf-^-^» 

mmmr^mm^Lx^i. zzx\ wra^-? 

yH (WRite with Auto-precharge) 14, 9Z&&W}ft 

nvyHT'fci). ww<Dm>mmi. m^m^itit^ 

-?yvm (03 1 ) *j it^sa^^HWR (0^: 

"f ) t|5ltl8nsHSiX-CV^|.„ tDPL (Data-in to Prech 
arge Lead time) <7)S:/h«4, lOnsfcSft-O^. tD 

[0015] 50MHzTSDRAM^iSf^$1i-|)%&, 03 1 
(a) tnmz, WamM&m (18ns) CLKft^- 
COif SB (20ns) J:0^JnSV\ ;»fcft, SDRAMJ4, ACTV 

OX 7 j; ( 20ns ) y H **»tfttf* ^ i: 

SDRAMti, WRA3-?y HfcR^K»Sa*T-^ 
(iNf) $rK0£^, JROa^T-^trtDPUOSfl 
^(Z^^'J-fe^^Jitf. ^Oft, SDRAMti, tRPO^ 
^KT-'Jf-fr-ylft^lltf-r*. tDPLttRPCO^ft 
t420ns-CJ>9, CLKff-fcoiMIKBt|SI--CJ)-&. C(0^ 

WRA3^yb'$r^tt#(t^aKfi-t(0<xwaKm^-co 

4%±* J 0X-y V (40ns) ^COACTV37y K*5tt 
mf&ZktfX-Zl. U^oT, ACTV3"7yh'c7)^{t 
#{t*^<X<OACTV3V y HcoSWtft^-C'to^-f ?tvm 
^ItRC (/RAS Cycle time) {4, 40ns (2 tCLK) fc^rS. 

[0016] ze>£ o -D-^f ?/n$imRcii, r y f- 

0 3 3 {4, SDRAMCOT 'J * - 'JmW^lW A^V? 
t*LTV^. 03 3 (a) (4, ?n-y ?m^CLK<9ji} 
Wl3ns (75MHz) <0^(2ti(tl)AaV3'7y Hftcor 
y^-A—v-'IM^Sr^LTV^S. 
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[0017] 75MHzTSDRAM$rijjf^$-^l)^, tRASWft 
/Jsl^ra (24ns) (±. am^COmm (13ns) 

ZCDtztb, SDRAMii. ACTVnvyb'c^fttttt 
2#SCLKfi-^cO5:^±^0x.yi/' (26ns) T'PRErJ 
vyh'£^Jtft(t&. tRASfi, ^^Ii26ns^=5:l,, 4 
fc, SDRAMfcL PRE3-?yKO^tWt&. tRP (10ns) 

o^rttcru^A—^'ii^^^T-ri.. ZCOtzfr. AC 
TV^vy H^WtW^^Acrva^y K^gftftJt 
£ -CWM ?/H$iatRC (/RAS Cycle time) (i, 39ns 
(3 tCLK) 

[00181-2MS33 (b)li, ?n.y?ff#CLK 
OJWW*«13ns (75MHz) Ol&^tfc Jt 4 7 U ?■ * - >Hl 
flWd§#&&$J#£^LT^4. 75MHzTSDRAM£$) 
ffr&tf4*£» tRCDcDfi'MSfg (18ns) fi, CLKfg#<0 
Afflfl (13ns) J:9*#V\ ;^t«), SDRAMIi, ACTV3 

-?y h'lofltftlta, 2#s«oaKfi^i^±* i Ox 

>y>-' (26ns) ?WRA37y F£gttft{t4. SDRAM 

14, WRA3 •? y h* i [sji^tcS # &*t- ? (BBHiT) 

±nm%%Xt. SDRAMti. tRP^PB^^rUf- 

V-iSnfttmr+l. tDPLi:tRP^H-{i20ns-C» 
0. CLKft-^(7)l^J; 0^#V\ ZCOtztb. WRA3VV 
K£gWfttfc&, 2#B<oaKfi^4*>±^0x 7 
y' (52ns) X\ dtcr>Ama~?y\t£ i %mHftC\k:tfX' 
£4. LtzW-oX, ACTV3^yh'CO^(t#(t*^^AC 
TV3vy b*<^tfttt£TWM?/W#|gtRC (/RAS Cy 
cle time) (3, 52ns (4 tCLK) K&4, 
[00 1 9] 133 2 (b) H£vm33 (b) £0^-f 5 

m<%i. ttz. mmtm^t %<rm<fc?A s y? 
(033) x\t. »*a*»f^ki:<>teryf-v-i/*» 

ft££tTt4lM ^/WfflftRao;**^ rU^A—vi) 
ft£#&T'#l*ff 41M ?/W*l«tRC J: &4 . £ 

tit*. ftmLff&^bznmftfJsyr (®3 2) t 
\mxhh. ttch-h. &®mz<m%v4?mms. 

? d 3 y f a - * jsEffl iztrn Z ti 4 -r coSco ft a 

drams- , tnwmftfflim. i o ffiv vs*»-nwe $ * 

[0020] *»PJtf>gWtt, K^AIIHRtz J: fc-fr- 

mmmmwirmiim-r 4 zttztit. *%w?> 

[00 2 1 ] 

mm4 \,zimnmp)m*mm*7&t7v v mx-h 



4. 

[0022] mm 1 CO^*»«0SS{±. 7- H«fc 

®mztitzmi<D**:v*Mc. mm® 1 . mm 
mm. 3-?yb-f6w@s&2, tax*** $y?mmm 

fyznmLxwm-myY&zvt. mmmmmm 
ftzith. zzx. ?A$.ymmm4\±. mwmzx 
-?> vmmvtokmmm 3 mmmmi t 
x'nmmmzmiztmmGix^i. mm® 
ma. 94§>m%mm<r>mw*%ft. mm* 

vy K^»t#tt^^J^<^«RlttKtt#*H««- 
4. *LT, ^-Hat^fiKtflUciOaWSWt^tU 
•fe;UMC<o^^ai UIM^*fcJ4»S» a^iwwuff 

4. 

[0023] £co«fc 9 {3, ?WJi)lHl8S3c7)t!i^5r®^^ 

mmnmfttJ $yyizi&ttzM.M<?)f4*y</x'x 

CKOJSm. -^{a^^O^avyK^mtftlHl 

[ 0 0 2 4 ] *fc . 5 y/fciet^ 

wm<r>?4 $y?xmww®mimfc*hiz#>. m*. 

**. «**2^)*»fl«Bli!i»T«. sy^i^ 

4. civi-c, wry m*. nmwzxvyYwmim 
*e>w*& imfttfzizwziL&MmmT'thtx'o 
?uv m-tz?n»,?m^<»®mtizm 

[0025] ^-f 5y/PS0S&4(i, Mr^ 

5. 3^yb'$iJ1H«&2, fcil/^^5y^tHSIlIS84 
[0026] Zcr>*mmmmX'\&. t'«y h«»]»£ 
a^y h'*iJffliiaK 2 (i , ^ p «y ^ ft#(3|Hl^ LTr D f- 

4. cc-c, 5y^i^Eisi8&4{i, T'jf-^-y'n 
vy vaxmm'hTv i-v-:j®s&5cr>mmffltt} 
•t&tx-ommmz^z? zmmmi-x^h. r 
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[00 2 7] mXolZ. TVJ-*- : JW5<7)W)ftZ 

[00 28] afc. sy^fciBtfe 
abo ? a s > ^t*t >j f- a- - 5 mm- h fz 

co^mmmmwijmx'te. * * y -^modi^ 

sswess i t , Bfje^y - mmmtznh . 

?!Im»iii»3*«imm-6. vmftavyvm 
wimmm 3 h * x-<mm 

ltW*>«^iKM^ 5l(W1l»Isi»3<JMKrfP*« 

B»&sn4. * ix. v-mnmfckxmiRzti 

[ 0 0 2 9 ] £<D«k ^JfWlHli&3<0»ft£g4>-£ 

[0030]^^. dan&iK^tt^^^ 5 ymmttz 
wm<?>?4 $y?x'mm®mtf®ftt&tz#>, m& 
toiwfc&£vmr&*mzmmizmftx'%h. H2 

. mm 5 m&Btmmi* n i s®0S& 6 , 

m2SM[Hl8S7, ftajEft8, £J:tfai!RlHlB9*fll*. 

[003 nam ji@niss6(±. mmimmma 
mmmixmrnztixte*). *jjm*mxftft 

TV>*. !&2>I®[sJS&7ti. SI 1 6 a t p]-C0iS 

1 9 a \v?m*wkx-mx^h. wmm\t. 

[0032] jM^®g&9ti. tftffl|IIK8j&«**>fcjIg* 
4 5^«**ffl***»2fflraiC»JW*llll« 

. as i * >f s v m^com&x. -x y**> h% 2 9 a 



x\ xum^commmmmm^i. 

[0033] 

fflv^THHW*. mmiz&^XjMX'ffiltzm 

tz. xmmwiztitzmo-ui*. mwrnxmrn 
znx^i. H3ti. *mn*mmffim*sxv* 
mtmmftmimmm 1 nmmmim ix^ 
i. zwmw&mi*. nrniz^inmuzmi 

[0034] zvmm<vm#mmte. *s v a 

^a«±fc, CMOSra-fe^SttrS-^fflLT, SDRAM i: L 

o. +vrmmi2. toXVtvjzTBiAZffit 

a. 16b N 16c, feit/^-yf-lSa, 18b5:fi| 
[003 5] A^]^''/7r 1 6all 3"7>-Hm#CMD 

srgtt, girtzmzmzvyvrnmcmbLxiitf} 
#aK*«*t, %wz{mzm?v-v?mmaKti 

XtitflLXVh, A^]A' 7 7r 1 6cll TKl^ft^- 
[0 036] 7 7fl8ali ft&7Vv?iimaMZ 

Wmx-te. "nvyh'fi^CMD" S- "CMDft^" , u 9xx 
•y^m-^CLK" » 'UKft^" fcV^iafc, #fl^&£ 

[0 0 37] f-y7lWfiai 2(i. 3-?yKr'3-y2 
0. ^^f Sy^S®K2 2, Syj/$fJP(I]SS2 
4. RAS7>y^-2 6, CAS7-y^2 8, 
0. ^-XY7YVZ.miM3 2, 7Vt3-?34, 
3 6 . A-x h«WlalK3 8 ^ 5 y^MSEHI»4 
0, 4 2, t5kV94 $y?UWm$!i4 4*ffiZ-XV 

»HI»2tC»JBU"CV^. RAS9>y^-2 6, 7-yfn- 

r3 4, $ymwm24te, muz^i 

fcff#J»0Klfc*M$l/O*&. CAS5<yf-2 8, A'- 
^.h7-yf-30, A'-^h7H^^^#53 2, 7°yr 
3-^3 6, %£Vfi4 5y^»J»HI»4 4tt, Hit: 



[00 38] 3vyHr3-^2 0(i. 77f37yK 

fi^LCMDSrstt, 3v>vzmmi. *»>?<mmfc 

SMfp-f&avyHffi^ACr, RW. PCH^Sr^fiKLT^ 
4. ZZX\ ACT<I#(4, 7-K«£iStWfc'$-4fc*><0C 
WHi^j&^SftfcfcSfc&fcSfi*. RWfi^(4. K# 

aj umwj 4 » zmmzmth amwm 

RWfl^(4. BlfcwUtfltt 
ftavvFKtttBI-imf-Cfc*. PCHfI-^14, TUf- 

3*16. PCWI#(4. Hll^L^ru^^-^vy 
[00 3 9] :M Sy?18g|II8&2 2(4. Wr^Ml 

#cL*jj:rmHfi#*gtt, .rcopcHm-^WryMi 

h* *wrc It- 9 i unit h * x-nam 
mzmmti t § ccas w fv " 1 " (~f&£$ 

ft. i«k>a«^iLKWcar*. 75MHz<7>c 

LKfI^££ffi-f h b * fcCASM r ^(4 " 2 " KlRje 

[ 0 0 4 0 ] *-f 5 >mmm2 4(4. PCHDff-5^4 
$ y^$l|PIslSS4 4 A>4>tf>:fr- h T 'J i^t 

^H-fRTIMl. RTIH2*UJ*UTV^. 
[0041] RAS5 7^-2 6(4. RTIMlffi-^tHMLrLA 

^ffTh'^Xfi^RASADh LTHttJl/Cl**. CAS5>y 

[004 2 ] A'-xh7«yf-3 0(4, :M $ >^1S6|HJ 
S84 2*>£><7):M 5 y^ft^INTPZ(:|SlS)JLT>N'-^ h 
7b'PXBAD£JR93&*. JR9&Uf«9*CASADfi-*fc 
1/ttMjl/O**. A-Xh7b'W<J643l3 2(4. CA 

[0 04 3] r';r'3-^34(4, RASADf|^S:g(fC 
T3-Kfl#fc4«U ^Or3-KfI#£. >*y3 
7»14«0ffr3-*'4 8fc:ai:&L , O>4. 7-'Jr'3- 
^3 6(4, CASAWi*£*tT? f 3-FiI**4jRU 
;<Or3-Hft^, ^ j E»J37»14<05!1t3-^5 

£|SI»iLTRWfi^£JR>5&*. A'-Xh$Mf|^BCNSr 

[0 044] :M $>-?1$g[Hj8&4 0(4. (HI#ti4:tf 
RWfl#£gft. £*>RW«**att#fcJ6 
^Sy/fl-fEXTPZ^LTiB^LTV^. 9A%>9 
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m&ztii^yvm^tzm^ximzti. intpz<i 
m*. mx*&j8.ztiirt-z hmvmmmzm^ 

X£&ZtlZ>. 

[0 04 5] 9A$y mW®M4 414. 9A$y?i$ 
WPZ. INTPZSr^ft. ^-hTU^-^m#APCH*i 
£W\9A Sy/fi#CTIMl$rtt5^t-CV^. 
7gB 1 414, »Rtf>.X * U -b/mc*#t*^ =6 U *;MB5 

4 6. lTf3-^4 8. -tey*7y75 0. tSjtfHr 
3-^52^i.TVM>. **U37*14tt, 
0^ U ft V % h' ? bM 4 O'T 'J f-v - « Sr * t T V > 
6. 

[0046] fff3-^4 8(4. RTIM2fi^*54t/"rU 

fn-r 3 4 *^<t)7 y fa- Hfi^iSft . * t y * 

?iJt3-/5 2(4, CTIMlfi^tJit^r 
'Jr3-^*3 6*^<orUT3-Hfi#S:S(t. t'-y h 

*^h'>yh^sr^tr^$iii»T-^^tiiiit. mm 

[0047] 1114(4, 9 A $y?'m&®ffi22<?>m<?> 
mMZ^lX^l. 9 A $y/P&[a]i&2 2(4. g®@ 
K5 4. 5 6tiffl^^[HiaS5 8tT-filBg$ilTV^ 
6. SEE1B85 414, «W«8«$nfc6o<0>f^-^ 

5 4 a <0lBt:4o^)CRII*jaR|iI» 5 4b £iESLTflij£ 
SiiTV^i. S®HISS5 6(4. «JH8«$*Lfe4o<0'f 
Vrt-9 5 6 a«C 20cDCR^mtsl855 6 b £ffiB 
UT««§*ITV^6. CR^^RH18S54b. 5 6b(4. 

VSSfc:«SKU^MOSSJIk'CfllJSSiiTV^. SSISIK5 
4. 5 6(4. fciOTfl^ 5:§(t. SMUcfl^Srii 

[0 04 8]ffl#£;fo-e@S&5 8(4, S@I3ifS5 4134 

t^iSBm 5 6<om***n«i««W4 2 a^onand 

f-h58a, 58bfc. NANDy-h58a. 58bcO 

ftXtoffimmmim^t lx&d~$% 2 a^onand^ 

-h5 8ct. >fyA*-^5 8dfc-Cfflfi!t§nrv^. 
NAND^-h 5 8 a(Z(4. -f 5 8 d£ftLTCLfi 

#«0RKIta3&«ttttS <VC V \h . NANDy- h 5 8 b (3 

(4. afi^«t|&$)h.rv^. 

[0049] ®fr£bitmi5 8(4. CLft^'LK^ 
coi: & S(t/.:PCHfi#Sr®ji|l]S&5 4TjlSS*PCH 
2«^i:tTlli^t. am^* s H^K7)i:#(C. »t 

■ftthwfox-hi. ^mmmmx'it, pcH2ft^(4. a 

m^tfLlsKjU<7)b%£K[\miZttlX4nsmmi. c 
Lfl-t^H V<)V<T>t % Wimft \Zft LT 2 nsM@-r 
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4. 

[00 50] 12513, *4 S^HSHI^O, 4 2<D 

mmmm^ix^. tjs.v/mmmo, a 
2(4. nwmnsotm^b^mbstx'm&zti 
x^z. gEniK6 0(i, mmmztitimm<o4 > 
a*-^ 6 o Bi<m^im.^mmMm o b s-gesb 
x\^. cM$£fsci38&6 0bii, mm. mmmtrM 

tx-mztix^i. mmeoa. pcwi*** 
ft. mmuzmmm^b^mm sizta^jix^ 

[ 0 0 5 1 3 :M 5 y^iSSIalK4 0 . 4 214, CLft^ 

mtixftUL. amwHunuok*^ &m: 

PCHf|#5rS@|IlK6 0-C'SS$WH2fi-f t iX&jJ 

timxh*. zcom&mx'iz, n^yrmm® 

&4 0 , 4 2*4. CL{|^#H VOVCOt # , EXTPZfl^ 
(£fc(4INTPZf|-^) 14. RWft# (2£(4BCNfH§-) t» 
LT5nsS®-r§. 

[ o o 5 2 ] mz. ±&itzss)m<7)Mmz^xmw 

-fh. 06(4, CLKfl^-^SB^Ons (50MHz) CO®$lZ 
tRCDEX^«:/jNB#^l4, 13nsH$<X, l*|g|5tt«T'£>&tRCD 

mcom^hmmt, is^z^kx^i. zzx\ mm 
(4, sDmzmmth3--?mb%<xte%t>%\m 
•c&y. flgftt«t(4. ^-yron^ni-cfti.. tc 

<014ns. lOnsfcSflTV**. 50MHz<7)*§-&. CAS1/ 

>ffyi/{i " i" x-hhtzfr. am-t(4LK;nc$ 

[00 5 3] ^-f, 03t3j*U:5«yf-18a. 18b 
(4, CLKff^ (ICLKil-f) W&*±# Ox^'fcHJWL 
X. ACTVr7*?y H. ffTHU^fl^AD (ARO) £<£il<e 

7-xf-3^yh'fi^-LCMD, 
f!#LADi: LTaj^-rS (06(a)) . 37yKf3-/ 
2 0 14, LCMDH^fcWtT, PCHfi#*SStt^tr* . * 
LT, 9 A %vmWm2A, RAS7-y^2 6, 7*'J 

[0054] tRCDEX^hB#^ (13ns) {4, CLKfl^ 
Jtiffl (tCK=20ns) 4 9>h£^. Z<?)t2#>. SDRAM(4, ACT 

y^-?>¥i^mntzCLm^<o^a.m^±-h± 

^'Ox-yi^ (20ns) vmwyYZgrittmz btfX' 

77fl8a, 18b(4, CLKfl-^ (ICLKft-f) 
^A*>±^0x-ys; (20ns) IclHlffiLr. RDrrryK, 
?iJTh'WXfi-tAD (ACO) fc**Vf*UR9&*, 9vf" 
3-?yHfl-^LCMD. 7-yf-rb"l/X(i-tLADh LTffi* 

■fl> (06(b)) . 3vyh*r3-^2 0(i, RDavy 
K££(tT. RWfi^Sr^ttfli-ri. (06(c)) . 
[00553 05 iz^ltzfj 5 yimWmhA 0(4, 



Xfttitt (06(d)) . 03£SU:CAS5<y*2 8 

(4, Exinmitzmmixiim^zm&Z; wo&c 

^m#^CASADf|#t ttaj^-f S (06(e)) . *L 

*»fclt*aj$*ifc7*-*tts -feyxry7-5 0tiiii§ 

ft. B*llI»*^tTT-^A{iJ*JrFDQ*»4>i«»asL 
T-^DOUTOfcLT^^iXl. (06(f)) . c^nsm. 
ACTV3 K*>»tW*a»&ll»Hl Lr-^DOUTOcoai 
^T'^T^XBtRSltRACte. $#fc|SIt34ns (tCLK+ 
tCAC) 

[00 56] ttz. yvi~ 18a. 18b(4. &<7)CLK 
jf#<9&%±#9X.yi/' (40ns) fcHSBUTPREaW 
F£JR9jifr. 3-7yHr3-^2 0l4. PRE3-?yF 
£3£(tT, P0HI^*«H«b"t4 (06(g)) . 04 izm 
Uz?4 S y?mm2 2(4, PCHfi^£4nsjI®3 
*PCH2ft#i: L"raj^]"r4 (06(h)) . ?j$>m 
PEKS&24(4, PCH2»**»t, rUf-v-SWfclW 

rvi-v-mmt, tRp (ions) <^«iartfc: 

HfrtJfl*. SDRAMJ4. ifcOCLKfl^SZ.'&i 

*iyx>y^ (60ns) (IlBHfflLT^ACTVn^yH^JRO 

[ 0 0 5 7 ] 07(4. CLKfi^<0jf»i^l3ns (75MHz) CO 

^zm^sDmcom^ta LWtmsZTWv r^-v 

WrtttTnLX^h. tRCDEX<7)ft/jNK!HMj (13ns) . tRCDIN 
CDM'mffl (18ns) . WCDM'btifffl (10ns) (406 1 

m-xhh. ztz. tkzcr>m±^mt. fx&tzztix^ 

h. 75MHz<0#^. CASl^-fryx(4. " 2" X'hhtz 
if). CLlEmZUUKMzZtlX^l. 

[0 0 58] t-f. metmmz. SDRAM(4, ACTV3V 
yh'^S(4. 03^L^ffr3-r4 8^vgtt^ 
S. tRCDEXcO^Wsl (13ns) (4. aK^#<OfflJH (13n 
s) tlpltt-fcl). ZCOtztb, SDRAM(4. ACTV3^yHSr 
S(tWt^aKm#^^CLK^#<04^JlJ&< 0 X «y 

( 13ns ) "CRD 3 V y F S:»tfttt 6 i * . 

[00 593 ^LT06fc|S|aMC. SDRAM(4. RD3V^ 
HS:g*tRWi#*«tt^tl» (07(a)) . 05 t^L 
fc^>f $y^Pg®S84 0(4. RWfi#«rg(t. Stt^ft 
^2r5ns3i@$^EXTPZm#i:tTai^'r& (07 

(b) ) . S y?mm®®4 0 £4 0 EXTPZm^-5: 5ns 

i:?. CLKflJ^)lJTOI (tCK=13ns) 4 
0*&V*tRCDIN (18ns) i<Ott. 06 

R«K,-tt*ffiU-f-^D0UT0**{iJ*S*l4 (07 

(c) ) . 

[0060) ACTV3^y K^)5Ktftlt36»4>R 

^lii Lt- *D0UT0*)IMJ * T'OT ^ -bXB#ratRAC(4. 
^4yi3ns^V^32ns (tCLK+tCAC) |C&4. tRAGWfl 
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ft. SDRAMH. ^aKf=^i*>±^'0x>yi; 
(26ns) lzmmiXPma-?yv*%V. PaHi#*8Stt 
fc-fft (H7(d)) . 

[006 1] H4»=*tfc^-f Sy^PSISlK2 2(i, 
PCHm#^2nsS®SWH2m-tfc LTfttfrfft (07 
(e)) . ?j *y?MWm24te. PCH2fI#£gtt, 

P (10ns) *Dj(8iartfc:£fTSflft. ZCDfztb. SDRAMJ4, 
«<OaKfi^<04^±*«Ox.y5; (39ns) £R»!l/C<fc 
C9ACTV 37V H ££(tft £ tfX'Z ft . 
[0062] PCH2fi-^£ 4ns*5cktf 2nsSM§-£ 
ftSEijfcovvCte, H8*Jj:tfHl 2TK»t&. 08 
{is CLKf=-^<DjM$#20ns (50MHz) <9*|££i3{tftSDRA 

JBTtt, jMBtttt-CfcitRASEX^Oft/WIBtt, 20ns££ 
*U rt^«r*fttRASINO*bN^i, 24nsfc§*lT 
V>ft. 

[00 6 3] 06i;PI«fc, SDRAMfi, ACTV3V 
yFfcSJt. t23K*L£ffT3-r4 8£*Sttflrr 
ft. tRASEXWft/N^B (20ns) <4. CLKm^Oj§»] (20n 
s) fcPJtT*4. ££>£#>, SDRAMJ4, ACTV37yh'$r 
^tt#{t^CLKft#<7)^c7)aKfi#<7)il*>±^ 0 X «y V s 

(20ns ) TPREavy H £SftWtft £ i: ft . 

[0 0 64] -eLT, 06 fc PISH::. SDRAMt4, PRE3V 
yK**W\ PCHfi*£iS«HW-ft (138(a)) . H4fc 

^LfcM w^mm%22\t. pcm&t£»t» ^ 

W%ffi**4ns»ffi§imH2f3*i:LTliJfl*ft (08 
(b)) . 94 $y*TMlB2 2fcJ:9PCH2II#fc4ns 
COagS-frSikT', CLKm#<0 1 Jtfflfl (tCK=20ns) J: 
D*S=VHRASIN (24ns) *»fi-C*4. COtt, 06 

P (10ns) OflW^UffSftft. dOfc^s SDRAM(4, 
fctf>aK«*<OA%±#9Xy5; (40ns) (CRM I/O* 
OACTVn vy h' Sr^ffft £ J: ft . 
[0065] z<r)i£%. ACTVavy Fowtwta^ix 

D1?U7 ?#^&^40ns (2 tCLK ) fcfcft . 0 
9(4; CLKfl^Jf Jtifr'Bns (75MHz) <0*&tC*J»t4SD 
RAM^7*Uf-^-i^f££*LT^ft. tRASEXfc 
itmASINtf>ffc/N$|SIU; s 0 8 b ?ti?tC2,0mh 

[0066] t-f. mtmmiz^ smmt. actv^v 

yh*£ ®1\ 0 3 (c* Lfcfr?3-/4 8 

ft. tRASEXOft/httlS (20ns) (4 s CLKft-t?) 2 (2 

6ns) JO'hfcVi. iKOfcib, SDRAM(4s ACTV3-?yH* 

®W(tfcCLMI#A>6 2#g<OCLKfi#<0:£3>±# OX 

>y ^ ( 26ns ) T'PREr? V > K * Wtfttt * £ i: 

ft. 

[0 0 67] *LT06i:ffl:UMC, SDRAM(i. PREa^y 



K£»t. PCHm^Sr««^f* (09(a)) . 04 
Lfc*-f S y*<IBHII»2 2(4* PCHff^^2ns®@§-fr 
PCH2fI#fc LTHWrf ft (09(b)) , £*>£*>» PCH2 
fi^£tt-fc;M$y^(4s tRASIN (24ns) SrSMW" 
ft. £<0», B6fcRft£. $y/9J»0Rf24 
14, PCH2lt*fc»t, 7"U^-5«fl!t*fW ft. r 

vi-v-mmi. tRP (ions) ^ffliarttinf$*L 
ft. ruf-v-^IWtt, &mKfi#coft-fc±#ox 

•y:;(39ns) iT'^Ttft. Z<7)tHt>. SDRAMJ4 , & 
OOHIfOl^OXy V (39ns) (ClS^JLTifrOA 

crvn -?y b* fcgftft £ k *»t S ft . 

[0068] £C0igm, ACTV3VyF<^(tft(t*>£»& 
<9ACTV3Vy Ktf)£lttt(t£T'tf)-!M ?/H$!^tRC (/RA 
S Cycle time) (4s ^-f 5y^PS[lISS2 2£ftflnU: 
tefcj&»3&»*)^'fft*i:Rt39ns (3 tCLK) fc^ft. 01 
Oti, aKfi^<OSHBl3&*20ns (50MHz) CO^fclDttftSD 

RAM^r f-r - y'Uf^Srff a m% y^mfttt ix v > 

ft. £tf)Slli»»Tti, tDPL<0*/jM«Wi, 10ns(3$tl 
T^ft. tDPLIi. aKfi-tcO4*>±^'0x.yx> 

^ffi"C'*fttDPLIN{i N 7ns(3^ft. HlOTtt. tDPLIN 

im^xmrnth. 

[00 6 9] m6b^mz. SDRAM(4, AQV3^ 
yHSrSlts 0 3 £^ L^fff3 4 8*-mikf 
ft. tRCDEX<Oft/M$ra (18ns) ti. CLm^C7)ffiM (tCK 
=20ns) j:0>'^$V^. Z<7)t:ib, SDRAMJi. ACTV3-?yh' 

t »tftttfeaKfi^»:oaKtt#<04%±3&« 0 x -y y 

( 20ns ) T-WRA3 V y H Sr«»tfttt ft £ i: #T'# ft . 

[007 0] <€"LTs SDRAMJi. CLKft^ ( ICLK1i#) W 
4*>±^OX-yi/' (20ns) fcRJWUt, WRA3"7y H, 
#*a»7HPX (ACO) fcJtttteS*?-* (DIN 
0) SrBXOSrtf. 3"7yh*r3-r2 0{i. WRAn-ryF 
*WtT, RWm#Srvgtt^-fft (01 0(a)) . B5IC 
*Ufc^-f 5y^OP»0»4 0(4. HWSrjIMMrn: 
EXTPZft-^iiL-Cai^ft (010(b)) . H3fc*tft; 
CAS7>yf-2 8(4, EXTPZ«^fc:H»!LTLAD«^S:JR9 
JROaX^'fl-f SrCASADfi^t.LTaj^tft (0 

10(c)) . ^^fsy^l^®s&4 4. 7'Jf 

3-^3 63WttffL, ^a-^JSttftSttft. £0 

ft. 

[0 07 1 ] SDRAMJi , EXTPZm^O4*>±*<0X 
•yi/'*»^>tDPLIN (7ns) ^ftfc, TUf-r-^IWfr&l! 

*frfft. ruf-ir-snwwi, tRP (ions) comr^m 

Hff^iift. £<ofc«>, soRAMii, ^aKft-^«oii^± 
tft)*>v : J (40ns) (=|s|»|tr<XOACTV3vyHSrlxO 
atf£fc3&«T&ft. £Oi^m. ACTVa^yKaWtfttt 

*^^ACTV3Vy K^SfWtt^TCO^ ^/I^B#^tR 
C(4, til!* i: Pit 40ns (2 tCLK) fc^ft. 
[ 0 0 7 2 ] 0 1 1 {4, CLm^COmtfltos ( 75MHz ) 



«>*&fc*$(t4SDRAM0>7'L> *-r-$flftff fctf 
*!rf|s£ij*l/0*4. *1\ H6tPI«l^ SDRAM(4, A 

[0073] tRCDEXO^/jNB#S (13ns) (4, CLKff-f-CO 
(13ns) kRfcT**. ;«Jt«>. SDRAM(4, ACTV 

OXyS; (13ns) t"WRA3-?yh'$r^tWtl»i^* < 'C' 
£<4. ZlXmi OfcH8£» SDRAM(4, CLKfi-t (ICLK , 
«#) Oi^±^'0X7j/' (13ns) fcRJBl/C, WRA3 
S#a^7h'l^x (aco) «J:tf»#a»f f - 

9 (DINO) fcJXO&tf. SDRAM(4, WRA3Vy FfcftWW 

wfcasww* (Hi Ka)) . 

[0 0 74] H5fc«UW-f Sy^ifflSH18l4 0tt, 
RWft^fcgft, »tfcffi*fc 5nsSJ£$tfEXTPZm#k 
LTffl#f4 (011(b)). S^IITOSHO 
(Cj:0EXTPZfl|^5nsWjI3iS*4Ck-C, 07 kR 
tRCDIN (18ns) £i»J£Tfc4. £<9fc, 01 Ok 

FHKtc. ^^5y^JP0K4 4. r u 7*3-^3 6^ 

[ 0 0 7 5 3 ttls SDRAM14, EJCTPZffi^4^±*« 0 X 
-yx>£>tDPLIN (7ns) (V®^ T Uf-^-xiftf^Srffl 
«W4. TV+v-iSmmt* tRP (10ns) 
Hft£il4. ;<OJtft, SDRAM(4, &<7)CLK#^<7)4*>1. 
tfOx^y (39ns) izftMlXttWCWa^y H*KO 
k #*T*# 4 . ACTvavy F^ftWt 

*»fe<X<0ACTV3 v y K0>gHWt*'CWM ?/W#P B ltR 
C(4, 0 1 ?n-y 7#^&V>39ns (3 tCLK) 

4, 

[0076] A'X A«*W*«Crt±U, SD 

RAMi«ffl-t65/X^A<0tt|g3&»|6j±'t4. 11211 C 
LKfl|^J||«W«13ns (75MHz ) <9*§-£(Cfc(t4SDRAM<0« 

*a»»fl*j:vru^-5W**Lrv^. 3# 

gOCLKff-t (26ns) <7)±-h±i} iy )^-/ : JtX'it. 01 

[0077] SDRAMI4, CLKfI#tf>A'fe±i& t 0 X >y ^' ( 26 
ns) fcRJWl/CPREaTyKfcSlt, PCWI*«:$Sti<frf 
4 (HI 2(a)) . 04 IZfjkltzfJ 5 y^lSHI»2 
2(4, POHi^fcWt. »tfctt**2nsj!KS-&PCH2 
mtlXtiV)i-Z> (HI 2(b)) . 9 A 
SS4 0 fc X 9PCH2fl^£ 2nsgJ££tf4 i kT\ tDPLIN 

(7ns) 4 (HI 2(c)) . 

[00 78] £<0f&, 5"f5y^#J»0»2 4tt. PCH2 

vmm*. tRP (ions) 0mn^mt^tih . co^ 

£> , SDRAM(4 , &0CLWI*0>4fc_b&«DX.y5/ (39ns) 
(cftft! LT&OACTVn^y H £g(t4.I k m 4 . * 
&;b^, 1M ?/H$HtRC(4, 01 lk|5]t39ns (3 ta 
K) fc&4. 
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[ 0 0 7 9 ] 0 1 3(4, axm^nm&Uns (75MHz) 
<7)i§£(;:i}(t4SDRAM?)A'-;*. M8*iB Li&tf^LT 
V^|>. EOTPZmWi£ttlfc3ft4£T'MU 07^*4 S 
y^fcH—C*4fctf>, R«*««1-4. 03fc*U: 
A*-xb$W|n|&&3 8(4, RWm#<OHP^*Stts ffi 
AW Lr- * &3R L T ffi^j-f 4 4 a'-x h% 

(4, =f#>*-YWJX9m <0^i*"f ) fc»5e$*l4. 
£<DW*t*(4, A*-^h^l4 "2" fcfft5£S*iTW&. * 
LT, A'-*h$WII]jf&3 8J4, QMftWmLX. 
a'-* bJU 0 1^&V«;WA-* MMW39BCN 
*W&fcth (013(a)) . 
[0 080] 03£^UrCAS5>y*2 8(4, EXTPZm# 
(3|ip!l/aADfI^£KDS*, KOa^WSrCASAD 
flrafcl/catf)** (013(b)) . *LT, ^^5^ 
^JP0884 4. 7'Jf3-7 / 3 6«l, i?ijr3- 

r-^DOUTOk tTJtJ^)$ix4 (013(c)) . 
[ 0 0 8 1 ] 4fc, 0 3 fc* L^A*-^. h 7 H 
|g3 2(4, CASADfi^ (ACO) *S»t, S»tfcrh'W^ 
^UlttaU. A'y^THU^m^BAO (AC1) ktTffl 

^•f4 (H 1 3 (d) ) . ^-f s ymmrnm 2(4. bcn 

T£B^"T4 (013(e)) . A'-Xh7 7f3 0ll INT 
PZ«*fcflJWLTBAD®9*ttD&». CASADfl^ (AC 
1) tLXiMrfh (01 3(f)) . 
[0 082] 9 A $y^$Win]S&4 4t4. INTPZff^ 

gtt. ^^f 5y/fi#CTiMi&ai^-r4. -et-c. casad 
m (Aa) c»iW45(f r 3-^*«iSttfkS*i. 
U-fe^MC*>^M^a3§^T-^(4, lr-m 
miblXiH^tLl (01 3(g)) . tti, SDRAMJ4, R 
D3~?y Vfrt, 2#@iOCLKfi-t<04*>±^D X -y ^' (39 
ns) izmWlX. PRE3VyH$-g(t#(trU^-^' 
»f^5rlltf-r4„ 4fc, dWCLm^cr>±-h±.m^ 
i/ (52ns) fcraHUT, ^ACTV3-7yH*Wtft*t 
4. PRE3VyHC«t4#HIS&cOi)^-f 
(4, H 7 k R-T* 4 fc*>RH**«rt-4 . 

[ o o 8 3 ] at, *mn*mmmm&£v*m 
w$mmm<mmijmxn. nTvuxmw/Y 
(rd, wra) *%vxfrt>n7visx&®mmmm 
mztx-emmmz. ?j$ymm®mo. a 
2\z&mmuz. *fc. r'jft-^yH (pr 

E) *5*tT^4>7 , yf-+-^»ff*a!l*firt44'C«)a 

m^^(3«arr4c:k^<, ramiswiij^^^ s 
yymtfcWiMnfj *yrx'ffifritiimft. m& 
mm. ztz\rrv+*-i;*mmx'%&. z<m&. 
mmffibKwz-iyvgvmmmxi. m- 
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[0084] rt»0B*>irf** -r 5 yfizjs itzmmw 
9 a s >^nr Yvxmmmmh-tz^, R*as 

^-S^-f^/miltJillT**. *4$y*0i 
g®fi§2 2, 4 0, 4 2(4, Mf-fS'fcje&TjIB"* 
H*SOSLfc. &@$f§I£$ffl-fl>?o>y? 

22, 4 0, 4 2 14. mmfcasBK-cawt-cs*. 

[0 08 5] 9 A 5y^TWE0»2 2fc:aKllI»5 4. 
*4 5 y^OMEHHM (h 4 2£Sjg|3IK6 0£»ftL 

mmmmmfcx-zz. 014(4, ^m^^mmk 
mmm £vmmm®&mwmkm 2 ohm^ 

»*»l/CV**. ^HS(M(4, 19*81*^ LIS* 
[0086] £05tMmi'Cli« f->yTi6Wa56 2(4, 

ss 1 <r>mmm<r>f- >y rmmm 1 2 co? a s y?mm® 

884 0, 4 2tJiVA-xKM«||lI»3 8«0ftb'3K, 
:M$y/pg[fil8&6 4, 7 /^66, ^-*MW«g 
K6 8£#LT^&. Wm^ilSli, mi<7)HSft^ 
JBfcH—Cfc*. *4 5^PSEIK6 4ii, CLfl-^fc 
JtflCUCft^fcWt. ^ICLKfl^fcCUt^lStTjI 

[ 0 0 8 7 ] 5 >y *6 6(4. ICLKDfI# fcHW LTRWfl 

LTVM.. ^'-Xh$ip|fiI»S6 8(4, EXTPZft^Hl^ 
"W*»tTiSttflS$*U K-x«J:9l^|i» 
^(tlCLKDfi-f SrINTPZfi-ti: LTtfcJjt£l38re;fc&. 

^vnmmmizm&mmmmz^xm 

[00883 HI 5(4, OJC«#<0««W<13ns (75MHz ) 
^%^(Cj3(tSSDRAMWs'-X h^ffi 1<D9A 5 y/ 
S^fCV^ft. tRCDEX(Og:/jNB#^ (13ns) ^(09 A $y 
/tt*£(4, *10Hit»»fcR|--C*4. 75MHz 
CASWryx(4, "2" am* 
tiHPOWcSfiT^*. SDRAMJi, ACTVavy 
F£»t, Hl4fc*Ufcff*3-^4 8£iStt'(M- 
£. 5^iBS0»6 4(4, CLKfI# (ICLKfl-t) 
*W5nsSSES*, ICLKDm#i: LTtofrf £ (015 
(a)) . 

[0089] mz. SDRAM(4, RD3"?y KfcWtRW©^ 
£8§tefc*4 (015(b)) . 5**6 614, ICLKDfi^ 



(Hi 5(c)) . ^<7)J;9(c, *M Sy/PSBSS 
6 4 C4 0 ICLKDfi-tS:CLKfi-t(C*t LTSfr 5 nsjI@£-£ 
Sii:*C, CLWI-**>lflJ(8 (tCK=13ns) 4 9*SVURC 

din dsns) mwzfflfflmm 

1 5(d)) . 

[0090] A'-* h$)JPl2lif56 8(4, EXTPZfg^H 
IsKMzX 0«tt€S<x, a'-* Mli 0 l ^fcv%E|» 

fc'tti clkdh* i wmm* ttx ftji-tz . z <m? 

(4, st-xhmi "2" fcifcjgSfrO^fcfcs INTPZ 
(I#(4, 1 ®%mtZtll (01 5(e)) . ;«ft, A' 
-Xh7-y*3 0fc4lXA'-xbTHPA^4S3 2^ 
l&ftU 0 1 3bft~<7)9A 5 y^T'A-X httfcffll, 
tfgffSfiS (01 5(f)) . 
[0091] SDRAM(4. RD3"?y K*>£> 2SBW 
LK«#O4t>±*»0XvS; (39ns) fcRIJHtT. PRE 3 

v y k £g(t7* y * ^ - v-'i&ft £!£frt!> . &o 

aKft^4^±^*0X-yy (52ns) tZ|5j^UT. &<DA 
crva^yKfcSttWt*. =SrtJ, PRE=j^yH(34l,# 
[alSSOi^^'f 5y/(4, 07 till— Z'&htzibmWi 

[0092] zememtti^x t , ±a l^* i ^ 

^H»fi^®T'(4, a-eyHfi^RW*jiart*^oy^fl| 
mcimz®MlX®*)&tsJ'vi-6 6 Srilifc. EXTPZ 
(l^fc4UfINTPZfi^(4, ICLKWI^(w|5l^LT^$iX 

s^y>, -ew^'f sy^wu4«/jNRfc*4. t^*« 

[00 93] ifc, ?4 5y/iIg|flIS§6 4Sr. EXTPZ 

*JB-C#*fctf>. 0»»R*/hS<tSft. 016(4, 

m 3 coUffe^B. tJ 4 l^raSSEBWO-^IWBfB*^ 
LTV^. i<^tE»»JIW4, IWOTl, lf*3S3^rv^L 
WOW 5 teWJC LT V \* . ^Jo , fg 1 ^Htfeffi^TlBBJ 
L^0»i:P-W(aI?&fcov^(4. R-Oflr»*ftL, 

[0094] zcomummxn. i-yrmmm oak 

» 1 ^HJfc^JB^f - -y 71W«» 1 2 1 ffiS t X v 1 1 . A 
^MffWl 2*J«k^^U3T»14{4. ^10H» 
T**. *-yT$iJffligP7 0(4, avyh'TH- 
^2 0 , RAS$iJffllgl57 2 , CAS$JffllgB7 4 , 9 A 5 y^ftj 
WHIK7 6, 78, RAS5-yf-26, CAS5>y*28, 
-Xh7-yf30, A'-XhTHUXl6^S|3 2, T'J 
f 3-^3 4, 3 6, &XV9A $y^J1SP0&&8 2. 
44Srfili'CV^. 

[0095] RAS$)JPg|57 2(4. 37^Kf3-/2 0 
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mm 7 6 mmr v - pchd2* i-c 

U4, CAS$lJffllgl57 4(4, ICLKfl^, 37yFf3-^ 
2 0*>£>ORWfi-t, 74 $yy©J$[IIi$8 2*^74 
5 yTWCLKA, K£1/?J 5 yn«®&7 6*>£><7) 
ff74 5 y7WRTIM4£^(t, 74 S yTWEXTPZ, 
INTPZSrft* LT^4. 

[00 9 6] 74 $y7l|ij|i«7 6(4, JSiru^ 
-y'ft-f PCHDfc J; t>'*- h 7 'J f-^-y'ftWH$rS 
(t, ^tT F l^^^co[US&^©IWr-SlT^ Sy^ft^RT 
IM1, RTIM2, RTIM3, RTIM4SrttJ^J UTV^^. RT 

mmmmmx'hmf&mm^imi 

mz L K^^tT 4 7 4 5 y fmX'h 4 . RTIM4 
(4, rt§|5IlIK^^fflt'$>4tRCDINcDl^^igia^tCL^ 
^££^4 74 5 y7*ft^-T&4 . 74 $ yTWP 
0857 8(4, RTIM4fI^££(t, £(t£fI^£tDPL(;:*t 
jfc^fSI^'ffilSStf, 74$y7fl^RTIM5i:l/C 

[ 0 0 9 7 ] 74 $ y7f&ljffll08&8 2(4, ICLKfl-Sf, AC 
Tft-^ CUI-5|£g(t, 74 5 yTWCLKA, CLKB, CLK 
DSrtii^LTV^. RAS$J{8lg|57 2(4, 7 7^-8 6, JVU 
X3u£08&8 8, 74 $y7PS08&9O, 74 7^-SW 
1, ANDy-h7 2a, 0Ry'-b72b, 7 2cSr*LT 
US. 7>yf-8 6(4, PCH«#*K»)&*, 

yf-8 6tdR0a'4W£ft#tt, U-fe-y hflKBSTCAND 
y-h 7 2 a*^c?)il®3-7y Hft^-PCHDA ( HI/*; 

t 0 0 9 8 ] /W7.£j£08&8 8(4, RTIM6f|^4*) 
T#9 X y x£g(tT H v W*fI¥PLS2£{Mrr 4 08§ 
T*4. 74 $y7HS08& 9 0(4, PCH2«*, CLKIHi 

titflLX\^&. *4 7f-SWl(4, RTIM6ff-f-^H VKiW) 
k#tPCH2ffi^S:«ttl^Pt:t, RTIM6f|-f^LK 
;KOt ££PCHflWCH2fi^i; LTi£jft4TO£;fr 
1/0*4. 74 -yf-SWKi. flitf. RTIM&fflM|*y-h 

[0099] ANDy- b 7 2 a(4, LPCHft^i:PLS2fi^ 

tnmmmzTmzvym^pcmk ixmjjix^ 

4. 0Ry'-h7 2b(4, PCHDAfi^tPCHDBfi-^tiOfftJi 
WSTjlSrU^-irfi^PCHDi: tTtH^LTV^4. OR 

y-h 7 2cii mmm^tMimmtcommmm 
um^tix&Dix^h. 

[0100] CAS$lJffllgg7 4(4, A'-T. hffHjffll08&3 
8, 7 7f9 2, W*£*IUB9 4. 74 $y7Pg 
08&9 6, 9 8, 74 7?-SW2, ANDy— h 7 4 a , 7 4 
b, t>J:l^0Ry-h7 4 c^^TtTU4. A-7h$iJ$] 
08&3 8(4, ICLK«#fcra«|UrRW«#«:W0a», a' 



MB iJfffttBCN £ m^J L T u 4 . 
[0 101] 5<y*9 2(i, 3VyFfI^RWl£]R9& 
JROii^WSr^'yf-n^yHfi^LRWfcLTaj 

hSfffRSTHH l^/l^EXTPZft-^^ftfc k § |C 'J -fe 7 
h$*i4. /W74fi«94(4, RTIM4fs#<0£t>T 
# 0 X -y 5*fc*tT H / W7xff#PLSl * JB^-r 4 08&T 
$>4. 

[01023 74 $.y?m&®&9 6i*, nvynm-f- 

RW2, aKAf|#, *>J;lXRTIM4fi-^^^{t s ;M $ y:7"f! 
^EXTPBZ$-tb^lUTV^4. ^-f Sy^HaHl»9 8tt, 
A-^MWfHi#BCN, 9 A $y/f!^CLKA % fcitXtf 
^-f $y/^RTIMl$:^t, ^-f 5>-yfi^INTPZSrai 
#LTU4. X-f «y^-SW2(i. aKCfl-f^HU^KOi: 
1= fcWm^WkV'^MZ t . CLKCfg-^^L 1/^;^ 
fc #fcRWf|^S-RW2^t LTfiJtf 4«1IB**LTV> 

4. x-f »/tsw2(4, aKCfi^^y-h-cSJt 

4 CMOSfS^y- h -cj^jS § <IT V > 4 . 
[0103] ANDy- h 7 4 ali. RWff#i:RTIM4fi-^i: 
CDf&S!fll«rRWlfi#i:LTa}^LTV^4. 0Ry-h7 2 

g»t, EXTPZ(i-^^ai^UTU4. HI 7(4, ^-f $y 

^imisiK s 2 vamtm i x v » 4 . * 4 5 v?mm 

»82(4, «9«eRSnfcD7'Jyr7Py7Ti|»82 
a, 8 2 b, 8 2 c, 2O«0^ Wn'-^^^^^Uc 
^ yA'-^5lj8 2 d , ORy- h 8 2 e , 8 2 f , XV 
•b 1/7 ^ 8 2 g -ClM$ixTU4 . 

[0104] $U&tf)D7 'J •yr7D-y7*ls]K82a{i, I 
aKff#C|i)SBLTAafi^-&]R'5a^, 3-?yb'm^AC 
T2i: Lt ffi^] LT V ^4 . JJCSWD 7 U y 7*7 D «y 7°0K 
8 2b(4, IdKfi-9fc|B|«|L'CACT2ffi^*W9a»» 3 
V y Hf|#ACT3 1 LT UJ^I LT V ^ 4 . *»a«0D7 U >y 
7'7 O -y7'|HlS88 2 c {4, iaKft^c|UWtTAa3fi^ 
SrKO^nvy h'fi^ACT4i: LTiti^ LTV^4. 

[0105]^ y^'-7?iJ8 2 d Ji, ACT2ff#SrStt, 
S{t/>!fi^5raKCfi-^tLTaj^tTV^4. 0Ry-h8 
2e(4, ACT2fl|#i:ACT3ti#t<OiMai*aKAfi#tL 
•CttJ^LTV^4. 0Ry-h82fl4, Aa3{|^fcACT4ft 

^twmmmzfj s yTmtaKDOi: L-cai^LTv> 

4. ■fel'7782gti, aft^LP^l^iiStSCLKA 
fi^5:CLKDfi-^fc L*C ttJ73 L, CLffWH V*JW>k S 
^aKDOft^SrCLKDfi^i: LTaS^4 0fST'S>4 . 
[0 106] 1318(4, ^-f5yy$lJ1JP[a]SS8 2^ill# 

74 $yy£^u:u4. sdram(4, iaKfg-^co 
&%±#9X7y'fc|5]»lL-C, Aavn^yh'SrJROii 
AafI^vS1t^1-4 (018(a)) . D7U77-7 
Oyril|»8 2 a(4, ICLK«^4fe±*«0x.y >-'£|3| 
«LT, ACTfi-f 5rJR0a^, ACT2ft^^^tT4 
(HI 8(a)) . ACT2®#«08Sttfl:C «k 0 , aKC 
JtmKA«*#$Sttfc3ii* (Hi 8(c), 
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(d) ) . 

[0 107] Z1X\ CLg##L)^K0*£, CLKAfl 

o . m®mwmfoztii (His 

(e) ) . D7>J 77°7P7r[s!8&8 2bf4, ICLKft^il 
t>±ij")X>yi;£mMlX. ACT2f8**roO&»» ACT3 

mtmfcti (Hi 8(f)) . zzx\ cLftWH 

AHfcSiU (HI 8(g)) . 

[0 1 0 8] D7'J yr70yT®8&8 2 cti, ICLKfl 
%<7)±*>±.mx.>vi?lzmiX. ACr3fi#SrJR0)i 
ACT^Sa^-fft (HI 8(h)) . CLKCfl-f(4, A 

FO^oaKfi-^Oife±^0x >y 2 ? P 7 

KMzm IX , actv3 ~?y \t0tonaxi&ty)£'h±tf 

0 X -y ist fc(4ACTV 3 "7 y Hf^<7) 2 #g COCLKfl-f <7)£ 
*>±# 0 X -y v> £>( J« 2 ? P 7 9 tfOflJISRSttfcS ft 

[oio9iHi9tt. 9 a $y?mmm9o. 9 
6, 9 8«>hii**i/o**. 9 a ^vrmmm 

0, 9 6. 98(4, m-0)®MX'foZ>tz£>. ZZX-li. 

9 a ^yywmme^wxmm-h. =3r*s. 9 a 

S y^iSS0?59 0 s 9 8a#*Ffc*«3*lft£^& 

Hi6W4*trv^v^ *4 sy^i^ifliK9 0, 

96,9 8 <r>mftmz%mtztim^x'& h . 
[0110] *4 ^v/mmm^t. wmmti 
Kmi<mmsc$m \oot. &mmwL%B 1 0 0 

*t&N0Ry- M 0 2fc-CflUS3iVCH 
4. SffiS^SBlOOli, jIS»&10 0a, 100 
b, NANDy-h 1 00c, 7'J 77°7P7 7lfi|S&l 00 
d, NANDy'-M OOe, fcitfNORy-M 00fT' 

ffif&ztix^&. zzx\ mmik%.&i oo«, H2C 

*Lfe»2aSE0»7tJi^JBl3Bili|»6fc«iBUT 
^4. SglallSl 00a, gM&l 00b(4, H2fc 

^ mm 2 mm i a , m 1 ss& 6 a k «vwi*«6 

LT^4. NANDy— M 00c tiXt/y U 7 7*7 P 7 7* 
0SS1 OOdtt. H2fc^Lfcttaj|II»8fc«JCU"CV^ 
4 . NANDy- M 0 0 e JtfNORy- b 1 0 0 f 14, 

H 2 fc^ LfcSfffilHH 9 t*f JE IX v ^4 . 
[0 1 1 na&OttlOOa. 100btt.«»»ffi 
2o*>f yA*-^^[g|(:CRB#J©R|gSftSrK{lt"t 

km >t zmmMssizmift uzm®&tx-m& 

£*UO>4. SKBK'l 00a, 100b(4, |W] — <0[fil 

[0112] %mm%&\ 0 0(4, NANDy- MOO 
cTRTIH4f|#S'S(t'CV^. iI$i@S&l 0 0 a(4, CLK 
A«#£*tt\ ii®L^m-^SrNANDy-M 0 0ct><}: 



tmskmm&si 1 o o fctwj ix v . asmm 1 

0 0b(4, RH2f|#tS(t. 3I®tfcfi#^N0Ry-M 
0 0 f £J:tfiKS<OjIJH!tJg»l 0 OtcHl* LTH4. 
7 U 77*7 P >y7*®8& 1 0 0 d(4, -^CDA^'/RESET 
flfcfrOA^T'NANDy-M 0 0 cfltttfjfc 
»tO*4. 7y>y7 , 7n«y7 , [H|»l 0 0d(4, 

/BESET«^tft(t4MWlU*$WaONANDy- MOO 
ecWJjfclSBU NANDy-h 1 0 0 cOtij7j£§(t4 
ffl|cOttS*$r, e#^NANDy-h 1 00etf>A*£«ttL 
T^4„ 

[0113] NANDy- M 0 0 e (4, S#C07 'J 777 
P -y 7-IU?S 1 0 0 d<7)ai;>]*5 ixrwafr)? U >y7°7P«y 
r0Kl OOd^aj^SrSttTV^. NORy-M 0 0 

f(4, ourfi^ai^ttv^. H2 0(4, ^'f Syy 

PS08&9 emmwmmmm^ix^h. 
rxmm-z, 

[0114] SDRAM(4, ACTV3-7y KS:^(tT/RE 

sETfi^«r?gttfl:-f i. «.aMia^iaiK i o 0^7 0 -y 

7°7P-yr0JSl 0 0d(4, /RESETfi^S(tTU-fe7 
h ZtL& . #NANDy- MOOe Officii, 7 U >y 7*7 
P -y r@K 1 0 0 d <T> L U^Wfc J: 7 y -y 7*7 

P vTWh 1 0 0 dcOH K;US-^(tH Krt*3HW 
4 (H2 0(a)) . 

[0115] SDRAM(4, AQVnvy h*5:^(t^, ffT 
h'VX^0if&<7;|fi#£|l&-f6 o ACTV3Vyb'f^<7)iaK 
«^Wl]^LTCLKAfi^vS1f-ft$ill» (H2 0 
(b)) . ^Wm\ 0 0 a(4aKAfi^-&S(t, SSL 

fcfl»*NAn>y-M o o ctJi^a^a®niKi o 
o a^mmz^m-i (H2 o m > . NANDy— h 1 o 

0 c(4, RTIM4fIWHP^;K7)ral SSiglftl 0 0c 
*>^g(t^fi-t*Kte t , 7 y y 7'7 P <y 7*0» 1 0 0 

d^ttj^-ri.. 

[0 116] 7'J>yr7P-y7-la]SS10 0d(4, NANDy 
-M 0 0c«OL^;l/S:^(t-t>yb$fL-S.. CO-fe«y 

MCJ:9, 7'J 7 7*7 P 77*0^1 0 0 d(4, @#<7)NA 
NDy- h 1 0 0 e £H VK)V*&j} t, ffSOliilS^ 
HlgS 1 0 0 CONANDy- MOOe {ZLU^/V'i tHTJ-f 4 

(H2 0 (d) ) . NANDy- h 1 0 0 e (4, @#CD7 y <y 
7°7P -y 7W 1 0 0 d*^<7)H P^;WtJj;^'»:Sc07 

>J v7"7Oy7*0Kl 0 0d*^OLP^^g(t s L 
/t/««-9*rJ|»fcHJM-6 (H2 0(e)) . 

[0117] m&m<Wt* RTIM4fi-tA^'LU^/K^ 
itfh (H2 0 (f) ) . NANDy- M 0 0 c(4, RTIM4fl 

07 y >y7*7P 7 7'®!$ 1 0 0 d ^015^5: ^±-f !>. 
■lOjgS, CcO^T'NANDy- MOO e COL V^)Vi 
WCV^|>N0Ry-M 0 0 f <nw&mt%tii (H 

2 0(g)) . -ftcfr-h. CLKAff-^i:RTIM4fl^jS^X7 



looavymMjmm&TtzKh. mm® 

S&l 0'0a^B#^S:/h$<-ri»ii:T'^aj»^|6j± 
[0118] U:#oT, S-MgHIBS 1 0 0 bfcg»8 

himm^i. nmmmmi o o bx-wmztitz 

NOR*-'- h 1 0 2*>A>EXTP0Zt l/CtMj**l*. 9 
Mm 10 0a. 10 0 b(4l^-<0»t'£>6£tf>, n 

mrmstm 1 o o bnmm&mi. cLKAft^i 

[ 0 1 1 9 ] 01 90*V)KQJtt, OKAfl-f #n#B0) 
j®EtftS|5llftlOO(n)fc^$il, n#a<07'J'yT 
7 P 7 7W 10 0d^7h S*lfciI»fcRTIM4©# 

**tTV>*. j§jii5«inigSlOO(n)«ONAN 

o o b^aj*sn*RVEfi^asai-f- 

[0 120] CcOioH. *-f Sy7"PSlHlSS9 6{i, 

cLKAft-t <o£*>±# 0x7 : Jfrt>mmm^<n±%Ttf 

EXTPOZ^i-f-tUTiB^-rSISIISTftS, RTIM4 
«-*K4» f-vrol|ft«Tft*tRCDIWc#fJ6tTiaA3 

ft&fi-^-e&s. ;<ofc». Rwas^i. raws, ffl 
[0121] H«t, *4 5 >rmmm on. pcuz 

fi^OA^i* 1 0x7 itfrhmvm^n&hTii 1 Ox 

7 t«whsi£ ai£ l . i *wiw***raE«**a g> 

PCMD«-94:LTai*1-*lil»T*&. 94\V7Vk 
Wm 9 8 {5 , CLKAfi-^tf>:£*>±# OX7 5>*» £>BCNfg 

^4^T^ox7^-C"^u#^a!isL. zmmts 
moimmm^. im?m^t ixibj}?&mtox°t> 

I 0 1 2 2] &(C. ±Mt!tSDRAMcOt!)mcoV^lttHfl 
02 1(4, aKffi-^)«JH*«13ns (75MHz) C7)%& 

£ £ "CfcL 0 1 6 IZt* L^CASfHfUffi 7 4 WiMftZOV > 
Xffi&lZtmtl. CLKft^ii^l3ns^ 

A'-XMIi "2" fcRSgSfi*. 
[0123] £-f . SDRAMti, AQVrJ^y K£g(t. 0 

$^$W|H]S&8 2(4. 2#acOCLKft# (13ns) fc® 
MlXCLYAtm. CLKCfI#£vStttttl> (021(a), 
(b)> . SDRAM(4> RD37>-H^gttRWfi^«tt 

ft-fS (02 1(c)). *4 7f-SW2li, CLKCfl»#HU 
^KOJWISL «Mft»VSSfc«NK$nTV^fcft,' RW2f|-^ 
JiLl^M&flHfrt* (02 1 (d)) . 
[0124] my- h 7 4 a(4. RWf|#<0H P*W*J 
J;l>'RTIM4ft#OH K;U£g(f. RWlfg-^-?: H UKMZ 
+1 (02 1(e)) . ?*f-9 2UU RWim^SrKOJi 



<&3))01-126480 (P2001-12648 0A) 



Bxoa^wsrLRwfi-tfct-caj^j-ri. (021 

(f) ) . 

[0 125] d£T\ 5 yj/HB|s]S&9 6(4. ACTV 
3-e>K*»t3fell, EteOfcijsLfc.kdfc, CLKAfi^ 
0;£*>±# OX7 ^>^>RTIM4ft^4*>T^'0X7 V 

^i^mss 90. 9 8 t LTSKRg*gfr* 

4. £Ott, RTIM4ftWLU^;KC^-fbtl. (02 1 

(g) ) . /WX£j£08fr94fct RTIM4fI^<7>Ll^/l/£ 
gttTPLSlfi-f££jft-fS (02 1(h)) . AND**— h 7 
4blt LRWfi-f-WH^y^ctr/PLSlfi^OHU^ 
*»ts EXTPAZ«**Hl^MT*-ft (02 1 (i)) . 0 
Ry~ h 7 4 cfct EXTPAZfl-^EXTPZff-^i: LTflWrt 
* (0210)) . 5 7f9 2(4, ECTPZfi^Hlx^ 
ft»tTU-feyh*tl» LRWft#fcLU*Wrt* (0 
2 1 (k) ) . 

[0 12 6] z<OXo^ MMavyvrnztsftlM) 
<0R»{UUIMI«0fcft<^)EXTPZfll4»i» RriM4ft*&»^>4 

(26ns) fcRBBLTBCNfi^Sffi^'f 6 (02 1 (1)) . 
?A 5>^iBg®»9 8«U BCNft^2r0r«B#Sil®$ 
* % im-pZ^i: UTOl^-r^ (02 Km)) . *IX. 
01 3i RSC h^tlj Llft^Htf 

4. 

[0127] «fc, SDRAMti. aKfi^ (39ns) KRJWt 
TRD3vyF£»t. Wfi^-tiSttfW-ft (02 1 
(n)) . X^f 7^-SW2(S, aKC<S-9<0Ll/^*S»tTRW 
ft^RW2fi#i: LTffi^S (02 1 (o)) . ?4 

^issnis&9 6(4, mm^*?f\%m^m&^, extpb 

zm-f t LX&lrfh (02 1 (p) ) . ORy- h 7 4 c 
(4, EXTPBZfi^J-EXTPZfi^i: LTttS^-fl. (02 1 

(q)) . *lx. ww-itiiwimmmtii. 
rt-zhmx&imwmTZnz (02 iw) . 

[ 0 1 2 8 ] 02 2(4, CULmOjmtfWns (50MHz) 
«0%^-(Ct3 (t 4SDRAMC07* U f^-«i tt V ^ 
6. =5rfc, aKf|#<7)ji»!*<20nsc7)Ji^. A'-xhfli 

"1" tcKJgSn*. ££T'(4, 01 6(3^U^RAS$IJ 

[0129] 4"^, SDRAM(4, ACTVavy KSr^ff. 0 
$W!H&7 6(4. rt»0J»WH*i[T**tRCDIN (£<D 

wc(4i8ns ) mtsmmmimmz l 

L-s rt*0HW£0JttT*&tRASIN (£^0iJt*(424ns) 
<OI«BIIEaflHcRTIH3€-9*L^HC-tft (02 2 
(a).(b)) . r?^ 5>2/$iJfflI[lIK7 8(4. RTIM4ft^i34 
l/aKAfi^O 3 *>gv (btDPL ( 10ns ) MmmZ 

Mxtivm^kLxm-ri (022(c)) . 

[0130] my- b 7 2 c (4, RTIM3fi-^t RTIM5fi-^ 

t^immiKtmm^tixta^i-i (022(d)) . 

ttcbh, RTIHbWtt, RTIM3fi^fcit^RTIM5(i^-c7) 



4. -u. 94$ymw®m2^ 2mcoam 
* (20ns) ^mmixcium^. axm**%&fct& 

(132 2(e)) . 4fc, SDRAM(4. PRE37> KHKWS 

«*ft«H«fct* (H2 2(f>> . 

[0131] *M S y^PS[fll889 0(4. 02 

tt. CLKDff-^Oi[*>±^0x<yx*^RTIM6fi#c7)4*) 

•yf-SWl(4. RTIM6(t^*Hl/^^CO». WmSSSlZ 
«K$*lTV^fc», PCH2ft-f(4L!^;U5r&ft1- 4 
(02 2(g)). 

[0 132] 5 -y ^-8 6(4. PCHft^£K92>&. KO 
i^£^&LPOWi-ti:LTatfr*4 (02 2(h)) . 
>W*4J*HR8 8(4. RTIM6ft^LP^t»rCP 
LS2fl^-^4fi!t-tS (02 2 (i) ) . ANDy- h 7 2 a 
(4. LPCHfg^HU^fecJ:t/PLS2fi#OHl/^.;P$:g 
(t. PCHDAf|-5|£Hl^;Krt4 (02 2 (j)) . 

8 6(4, PCHDA#^Hl^/P£S(7T'J-fe>y L 
POUi-f-SLU^Cf 4 (02 2 (k)) . 0Ry-h7 2 
c(4. PCHDAfI#£PCHDfI# fc IX&jl"? 4 (02 2 
(D) . *IX. 7V**- i JtffitmTZtl&. 
[0133] £<D4 0 C. ACTVnvy Kf&O&OCLKft 

-STC'PRE3vyF££(7*:i§£. rUf-ir-S^W*** 
frt4PCHDfI-*tt. PCHDMI*j&»&4jS3*l4 . 02 3 
(4, CLKft-fOJijTCOns (50MHz) tftfft£|Ct5frt$SDRA 
MWUf-^-xil^cOSWJ^LTV^. 02 3(1 
fcV ^X h . 0 1 6 LfcRASH8»« 7 2 <0®mz^\ \ 

xmrnizmw-tz . 

[0 134] £0>0rCli, SDRAM(4. ACTV3VyHiS 
tt£f&. 2#gcr)aKfi^ (40ns) {zmmilXmav 
y HfcWtS. 04>^lfi^(a)-(d)c7)»#{402 1 t|S) 

(4, RTIM6fI#^L U^££(fTPLS2m^££j£-f 4 
(02 3(e)) . dcOh#, PRE3^yK(4SDRAM(3^ 
£*UO^Vtf:tf>. 5-y^8 6(4. LPCHf|-«l£ Ll^l/ 
fcl/CV*4. PCHDA^#tt$SttfcSflfcV* 
(02 3(f),(g)) . 

[ 0 1 3 5 ] SDRAMJ4. CLKft^-COi^i^Ox 

>yi/' (40ns) fcHJWl/CPHEavy K*»t, PCHfI-5f£ 
Vgtt-fk-tl). -yf-SWl(4. RTIM&ft^CDLl^;!^ 
(tTPCH^-t^PCHZd^i: LTffi^-fS (02 3(h)) . 

9 A 5 yyPSHI8S9 0(4. PCH2fi#^m««ia®ES 
tf. PCHDBfl-fttTttJ^-ri. (02 3 (i)) . ORy-h 
7 2b(4. PCHDBfi^$rPCHDfi^i: IXftJyth (02 

3(j)) . tlx. rv **-iWwy&fztii. 

[ 0 1 3 6 ] &*5. 5 7f-8 6(4. PCHfl-Sf<0vS14ft£ 

LPCHfl^tH^UC't***, PLS2fI^*W 
S*lfc*Vfc*>, PCHDAm^(4vStt^$^V> (02 3 
(k)) . 02 4(4. CLKft^(7)^*n3ns (75MHz) 0)0, 
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£lzm 4 SDRAMO* # 4 1X7* 'J - is® 

m^lX^h. 01 6fcSLfcRASW«W 

7 2e>®mz^xmMizmm&. 

[0137] !(?>mX\i, SDRAM(4. CLK®#fcNJHL 
T. ACTVS^yK. WR3-7VH. PREnvyKfcHg&C: 
g(?JR4. CLKm^)J3DW#13ns (75MHz) <9i§ 

WrJ'S'tt "2" fciftj£3flSfcrt>, CLKDfl-f 
(4. 2#gcOaKm-^ (26ns) tf>4£±#9X.y i/'fcffi 
JfflUHl/^K^S. M $y/t)f|S[H!8&9 0 
(4. 02 2 fc R»fcCLKD<g-tOS:^ij&»0x -y >->£>RT 
IM5«^±fcTtf9xyS/*?miB£»f4 (S 
8§R£) . 

[0138] 0£^Lfcie#(a)-(l)J4. 02 2<0ie# 

k**i**i*w6i/c*j9, mmt. 02 2fcn^(3ijj 

fW"4. 02 5(4. CLKf=#tf)JiJ8!#13ns (75MHz) <7)M 
£fcfctt 4 SDRAMW U - LT 
Vvg,. COWttt, SDRAM(4. ACTV3VyK£g(t£f£ 
3#gOCLKf|-t (39ns) (3|a)MJtTPRE3vy b*£g(t 
4. 0£*t£fe^(a)-(k)(4. H2 30E#fc**l<e 
WtfJKLTfcO. #11188(4. 02 3 fcH«fclWW4. 

[0139] vi<7)iisfi^®(:fcv^r t . ±a tfens 1 <o 
^itfmmm^mixwc^irz, i^ft, « 

li^E. a«*t«J:0SaBrr4IIIRcWTH^3RllI» 
<o»fr^'f $y^t«tTSSB*BI*iWrc*4. Ufe 

w>*A $ yyT'?ijr h iwrc* 4 . 

[0140] ttz, ACTVnvy H*g(t4ttfcjBB*ia 
L^W. SMmfr B lOlftS^«* 5 iS< 1-4 C i: 
»JK«J:<5ijrH^*III»ilWrc#4. 

$ymmmz£*)2mm mm, aum^t 

RTIM4ft# ) <m&x y 4"«II«r«ft, 
Cc0^i(tA^fl^ RW2fl#) lrg®$* 

(3A^jfi#o5i®i$isi(cstt"Ci»4. sugm 

0 0 a. 1 OObSrlSHCLfctfrC, 20(7)fi^O^ 
4. 

[ 0 1 4 1 ] 02 6(4. *SMW9*mW<affltBHk 
«^0ffiWSiJ1»^<OSI4^J|^®. XXWifgM 

mmo-mwmz*ix\^ . it 

*j . ft i tj 4t/m 3 nmmmtmi itzmt m-v> 
miz^xa. to-m**itis zmmmzi 

[0142] zwmmmxn. cAsiragp i o a & s 
m3etmmi&<ocfsmw®7 4timixu&. tti 
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SB 1 0 4*4, 94 5 VTVWm 10 6. WX&m 
8894. 1 0 8, ORy'-M 0 4 a. 5«yf-l 10, ti 

808810 6*4. 01 6<c*bfe?4 $.y7 , m&®&9 

6fcR— «>H»T**. *4 $yypg088 10 6*4. 
CLKAlf-if 04*>±# OX/ ^'7&^RTIM4fi^c7)4^T^ 

SErt»^0'^<i#icLKDfcuras*-t4iii 

88T'&I>. . ^X4jWH»1 0 8*4, /WX£j£088 

9 4i:|3I-co|sIS&-C'J)l)„ ;"-?-y£j£088l 0 8(4. 

I CLKDfi-9W4fe±3&« 0X7 ^fcRJH LT H AVPXf|#C 
LKPfcatfrf*. ORy- M 0 4 a(4. PLSHS^fcCLKP 

[ 0 1 4 3 ] 5 »/*l 1 0*4. PLS3f|-^*;|SI«iLTRWfi 

LT^S. ><-*MJ»B»8 8tt, »2<0$t8t»»i: 
RUHc, EXTPZfl^OHl^l-fcgtrciSttttSfi. y< 
h%£ 0 1 ^V^HI»^<tICLKDfi#S:INTPZ^i#t 

[0144] 027*4. ?4$y?mimio6m 
fc#jiiii£$g0» i o o <07 y «/ 7*7 o * rings 1 o o 

d*4. /RESETS **t*Ci/-fe«yhSfl 4. SS0881 

0 0b*4. iaK^4fc»i»B^«Bilil»l0 0bwai 

a«Lfe«^SrttJ*-f* (02 7 

(a)) . 

[0 14 5] mz. ACTV3Tyh'fI(7)ICLKfi-f-t|5)^L 
TCUCA«*#igttftSfl* (02 7(b)) . #g®088 

1 0 0 a(4CLKAfI^S:g(t. »l,fcfI#*NANDy- h 

10 0c *j WKmrnW®® 100a Wl&fcfSJf-t 
I. (02 7(c)) . NAND^-M 0 0e*4. S#<07'J 
>y7*7 O 7 7*088 1 0 0 dcrtHUKfUisXX/^^y >J 
>y 77 D «y 7088 10 0 dOL l^^Sr Jtfc(C»t . L 
tVV*m^*\&ft~rh (02 7(d)) . 

[0 14 6] idf, NAND^-M 0 0e^aj^*4> # 

a®088 ioob frb\&x%ixh\am^<rimm^<ri 

<0fctf>, a®088 1 0 0 bOffi^fi^*4. NORy-M 
OOf *jiji-CS"f, ICLKWffUL HWWtCftftS 
tlh (02 7(e)) . J5fJSlfflfltf>8L RTIM4fI^(4. LP 
's/l'fcSWfcU 0U*4\ n#@<7)NANDy-M OOeO 
|Jj***LU^fcB»6S<tS (02 7(f)) . icoBlS 
tCi 0 . n#g(7)N0Ry- MOO f #$StHfc3*U g 
S088 1 0 0 b <oaj*<i#*NORy- M 0 2 fcfiitt 

h. 

[ 0 1 4 7 ] ICLKft^(4. ®®ilg088 1 0 6 

S*U> (02 7(g)) . 02 8*4. aKfl^i§SB*n3ns 
(75MHz) <?>Wi1tlznV&Sbm<W<-ZhM*tiilW>ft 



i^LX^l. Cd-C'*4. H2 6tC*LfcCASW»«l 

0 4<Dmmz^uxmwizmw-t&. 

[0 148] £1\ SDRAM(4. ACTV3-?y K£g*t. 0 
2 6(c*U^3-*'4 8fc*Stiffct&. :M 
$yyflW0888 2*4. 2#B*)CLK«* (13ns) £R 

mixcummmfctt (02 8(a)) . afc. sdr 

AM*4. RD37yh'£g*tRWf|^£vStiHP/ri> (02 8 
(b)) . M 5yypS0889 6(4. ±3*U:J:-3fc, C 
LKAf|^4*>±^ OX >y i/'*^RTIM4ft#c7)4^T^ 0 

ISS0889 6(4. SSHSOtt. .BriEoaKi*Btt«*ta 

^iaKm-t^aj^ts (028(c)) . 

[ 0 1 4 9 ] AVI.X4JS0889 4*4. RTIM4m^ 

ous^zwrcvLsimzoLfctz (028 

(d) ) . ORy- M 0 4 a*4. PLSlft-5§-£PLS3fI^fc t 

raiTj-ri. (028(e)) . 77^110*4. PLS3fi# 

tclSiajL-CRWfi^H^^^iRO^. JROii/Uffl 

^mnm^ttxnh^9U'v9<mWi^-th (0 

2 8(f)) . PLS3fi^±^±^0^f*3EXTPZfi-§-(4Lk 
'WCfcSfctf), A'-7.h$W0886 8*4. INTPZff-^ 
(OLUKjUftWtl (02 8(g)) . 

[0150] <£i/c. Exmm^mmuzx 0 . m 

Hf^fctt-S.ft^^^tiitil^^^cOEXTPZfi^ 
(4. RTIM4<i^3&»fe4jS8*l4. AVI^7,«088 

1 04(4. ICLKDft-t^4^±* J OX<y^'(C|B]^LTaK 
Pft-fSraS^tl. (02 8(h)) . ORy-M0 4a(4. 

aKpfi-ts:PLS3m#fc t-cai^-rs (028a)) . 

[0151] A'-T. h$W0886 8(4. EXTPZfl-^H 
U^UfcJ: "5«Stt^§n. X-X 0 1 ^=3:^0|gt 
mfp\sm^mmmnt lx#,l)i-&. ^coMf*4. 
A*-^h^*4 "2" *ciS^$ixTtJO. IWPZft-^*4. 

1 0«Sttfl:$ii* (H2 8(j)) . PLS3ft^<7)4 
hU)* 0 l^{cRWfi-^*4 L P^Ut'fc 3 fc*>, 77fll 
0*4. EXTPZfl-^OL^^l/S-^-fl. (02 8 (k)) . 
fLT. INTPZft^vSM3j;0. A'-Xh^ait 

[ 0 1 5 2 ] SDRAM(4. aKf|-tO4t>±^0X«y 
x (39ns) ^ISJ^tTRDnvyh'SrSff. RWfi^$-vS1t 
(028(0) . JWA&JKmi 04(4. aKP 
m^Z&Jjb (02 8 (in)) . ORy-b 1 0 4a(4. PLS 
3ft-^SrtB7Jl-S (02 8 (n)> . 

[ 0 1 5 3 ] 7 y+ 1 1 0(4. PLS3fi^(;|i|«BLTRWfl 
^>Hl/^U*SX0a*, KOa^ifa^-SrEXTPZfi-^ 
kL"C#W i ^O.y^<0»|IBiaj^S (02 8(c)) . * 

l-c. EXTPZft^vswbt.fco, nfr&immtmf 

C0EXTPZft#(4. ICLKm-t*^^$iXl.. $^>C. 

<oiaKWi#fcHSl! lt 1 mnmm&fo* ti. A'-T, 

h«*ttJt«fr*<llfiS<ti (02 8 (p)) . 



> 
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[0154] znmmmco^mmmmiz&^z 
ts ± a l fc» 2 outran*; nmsm t m 

XU. %?4$.>7Wmmi.. ACrvn^yb'£g(t4 

z?ttdmm?zmi. mfrmmuz&tx 

B§£ACTV 3 V y H Wi k # (3iffi*IBIS:Rje IX h 

±w z\<7)£oizi-&z\tx\ mmnmmtrt 

[ 0 1 5 5 ] 4fc. JL^UcgSfiMT'fct *5HB* 1 

vvtawt. xmi&frfr&gmmtzmfezti&tn 

X'itKW Mitts 2WW8*Wk«)^tU3T«l 4S: 

0. 4 2^fWilMU EXTPZfl-t. INTPZfi-t<7)jl 
a«t«W*fc«Hc^-f §y^^0K4O, 4 2£ 

i o?o#jiW4*£fcuu affli«sifc<K«o j a kiss 

[0156] ( a ) «Ii^±»fl«KO»fcjlSB«|BI*» 

e-r* .(b) im»b0M*£totxmmnt:wi& 

J9fSW««r»Satf, 4fctt0J»^£Bf£OWWI^ 
*Ck-C, ^&fc£O^M$(§]£I&5re#4. fflff 

[0157] ( c ) 'J 7 k >y attfmtcSmiil^R 

J&t4. ftttWteHu V7U>y*/3.a-?yv*%Vtzt 

\*iznmmmfcttitt£\>\ tn* wsmi-hur 

imniWtMLxhxw ±ie < a ) - < c ) *a 
T'®ffl t> «k < . im.sbitxmm ixt>xw t 

[0 158] Sfcfc. ±»Lfc»30WraWCttfflL 
$y*f3It|I|»9 0, 9 6. 9 8J4. HI 9^ 

mmmuo&mmi 1 2t, mish 

fca»tf*HEK5e*l l4fcTH§fiSt$ivC^4. ISIS 
5SS&1 HI 9kH-WjBiig»l 0 0a, NAND 

y-MOOc, 7 I J777O77'0JS1 OOd, fcj 
#3 AflONANDy- M14a, SSHIK 1 1 4 b "Cfll 



J*$*UC04. <I£t\ 14btt, 02(3 

*UdBllMR6afcttJ5LTU4. NAND^-M 1 

[0159] 1 1 2tt, A , CMOSfrat 

y-K fcitfANDBBl 1 2a£lI5l|fc««l/0* 

4. .Itf)4fi«&l 1 2-Ctt. oos®ty-Mi. iaK 

tf. fc9&4*ifcINVfii§-Mu H^L^V^ yf-HS&ti 
«fc0fiM#S<l4. IlWfi*#Hl^U0»||BL A 

ND0K1 1 2a<0flfi*<0A**»feft»S<l*ICLKflt-#4 
^tiRW2fi-^*M *-7*/Hi-tENAi: LTiWjSiU. 
[ 0 1 6 0 ] 4£. S®i££SBl 1 4WNANDy~b 1 1 
4all A ^-y;KI^ENA, g#<7>7y '/T^n-xT* 
0SS1 0 0d<7)ai^> *Jj:y^gi07U y7 o 7n-y7 , |Hl 

»iood^aj**»trv^. s®0SSi i4bii, 
nand 7*— h t a >j<- 9 1 coffltzmmmmw i 

T^4. NANDy— h <7)—'^cr>Xf} (4 . NANDy-hl 14 

ww&mi i4b«ai^g^$^rv^. 

[0161] **J, *JSO®®HISSl 1 4 b (m*tx 

.;w=Hje§fiTv^. *tt» i?js^ji@is^a5i 14 

coa@|Hl8gl 14 a (WOM) ) WffifiHBBBi 
[0 162] H3 0(i. H2 9(C^U^^^ $.>7W& 

94 vsmxmtt*. t-t. ^mmy-hit. ic 

tl (030(a)). ICLKd#<04fe±#Dl$tINVfi# 
(030(b)). 

[0163] mz. icLKft^L wvwmizmmm 

(03 0(c)). mm^HUKtHzX"). ANDESS1 1 
2atf$ittfc§*l4. 4fc, AND0K1 12a«t 

sninrfc, 02 obmizm.wmm&Bfeztii 

(03 0(d)). AND08S1 1 2aii, <X(0ICLKft^4 
*>±*«0*»tTENA^I#*HP^fc-fft (03 0 
(e)). f LT, 02 9^Jtftt'*UcNAND7 f -M 1 

(030(e)). 

[0164] ^cOijgm. 02 9X^mtX'mLtz*m 
mi 14b*«l«WtCiiyi|fc»aStL4. ICLKfi^" 

s*i* (030(f)). -r^^>, fsfi»ii®B#^i^$ 

#14. 

[0 165] ££T\ ANDHK1 12atflKftf"*ffi^ 



» 
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mn<r)$wt>mt>tih. $£>k. mitzmmmmx 

lifcv\ Mitt. *%>Wi7v-v7m^mmiXW)ft 
•f SDRAM, SRAM^iO^^^DHjlfflLTt).}:^, h 
6 Mi , DRAMO^ t V 3 7 £ Lfc x^f ALSI £B 

[ o 1 6 6 ] -e tr , #&HJta«B$*i&¥$ttimr 

n-tMi. CMOSro-fexWl^fvf . Bi-CMDSro-fex 

( 1 ) mmiMmotm&mmmz&^x. mi? 
[0167] zn^mmmrnxn. 9 a s y^uss 

(2) M^lK«<WW(cJM»ia»fc:tJV^, Mien 
-?y HiWWaR-cattfeMft^a^^ H * . mi9 A 5 

[0168] ^^tt&Bjigs&m ^jffmK^n 
jij$ijffliiii8S*5itxmorta5isiKwiw^*^j; 
o) n^iis»co^*^iia]ffi(3t5^-c. frie^ 

mmm. 

[oi69] z\co*mmm\siMx°iz. 9 a s yymm 
m<o®ft?4 $>f£mtxwm®i®fct&. z 
a syrxmmmmmftxz *> . 

[0170] i«o^3««fe»is]»tii, ^ $ y^ps 

(5) mimiffl&mmtkfmmmzts^x. mm9 
a $y7wmmi&. ^m^mtmmizmim 
mwmmftitz tzt. msxmmwtt h z 

[own ze&mamwRviis 9 a s yywm. 
mm*, mmammmizmwm&mfti 



( 6 ) wm 1 wm^mwmmmz^ ^x , mi9 

[0172] zcr>*mmmmm'ii. 9 as y?wm 
ft. MTmmwtfmmmmizTifz z t vx-z s $ 

( 7 ) ±15 ( 6 ) «IEE<VNIH5««EI»fc:tJV^ . W 

U9A $.>9immm±, nMnttiimnmwm 
[0173] zv¥mmmmxte, 9A$ vrm. 

(8) it^«liE««^fl^llll»t3fcv^. «fE^ 

[01743 i<vmnf»«miii»-?tt. ^>f ^y^ps 

wmmfflm<v£Wz£b-£x$8iX'Z t , 

( 9 ) n^«ite«co^ift*migKtctjv^. 

[0175] ^ft^#f*cS»Ial8&(i:, JWB^^IW^^- 
X\ 'Jam* t & W^M®B#^|SrM^T'^ s . 

do) w*3S i ifflntmfcmmmmzn^x , ^ 

rwmmi. mmmm\zm&ztimmmm^ 
kzm^xmmwmm%th z t mmtthm 

[0176] zv>*mmm.mx\±. 9 a §>?wm 
mmt. ®mm L iz&teztii®mmizm txmm 
mzi&fetz. z<Dfz#>, wm&immuz 
mzmwzwmfflzmzx'% * . 
(id msm3sm<r>^mtmmmmzh^x . mz 
9 a ^y^mmmmt. m^yv^mm^m 

9®x'hh va TyismtxftfcwmsMwmtwi 



I 
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[oi77] m*mmmmxu. ?a $>?w& 

(i2> _tt e (ii) mmvy^mmmzh^ 
x, mifjsyrwmmt. mm^mmmm 
mt&mmmmmtzz t zmt-t&¥mftim 
m. 

[0178] z<rvm#mmmi*. 9 a s y?m& 
mm. mtimmmm®mmwnzkx\ s 
mmmmmmx^ i . 

(13) _hie (ii) mmnmtmnmizto^ 

X, Mlmy mwmX'%WZ7 U ff-^nv^ 

[ o 1 7 9 j ^^sttsmiiiirm. ruf-*-s* 
mmm. wmz-tti?vv?mmzmixmt>it 

( 1 4 ) ±te ( 1 1 ) mmammmmizts^ 
x, mfc^miy-mmmti-zmfflmmffi 

?i s yfizfctxmmmmzmfethz t 

[oi80] ^^^«smaiHis&T'(i. ?4 s yywm 
mmt. wm%e. mm^z^^mrthmnmmm 
mmmftn syymixmmmmfetz, z 
mw®m®ft?4 syyizmttzmw? 
j 5 y 7X-T0 j-v-itm&mx'Z h . 

(15) h*.y . M 
y H £ ? o -y ?«*fc|B|aH tT®tx*^itjier U f-A- 

z t m®k?tmmmmmwzm. 
[oi8i] z<7)*mmmmmn. t-.y hmm%. 
cr)mmzt&yv*v-i;mmmtm&. ?n-y 
?mi,zmmLxyv**- : J^yY*%\i. rv+ 

£*>£«>, r'jft- 

[0 18 2] £tf)«k3£, T'Jf-^-^'«olJ)ft£ji 
i kX\ 9 o «y ^4tt^)JniKctt#t & £ k % 

<, fl«s?)iM£:M $>y\,zmitzwm<?>94 $y 



7X'7v+*-y'W}tt*9mx'Z&. cohs*. mm 
fsibt: m^y Y&Mmm&mtx* h . t*% 

[ 0 1 8 3 ] ULh> *JCTfc:ov^S«IBK:KB^UT*fc 

&tw *mitztim%zti&i><?)X'm<* 

[0 1 84] 

. mmomfj $y/iz& 
ttzMMcotj *yyx*w)±tv<7)m.?>-\&Lmft&tz 
imr&x-mpimx'zz. zm&* 

[ 0 1 8 5 3 rt*0«W)«ff^'f Sy^fclStft 
2 A^ttflMf ®8&-C«i. ? o «y ^^^coMldRfcJS t 

t, gaiA^^ s.yfx'm&iiiimfthzvmz&z-m 

YE^WnX'^h* 

[0 1 863 W*«3 rtSPIaliS 

vym?4 \ynz% > wz$m.<F>9A%y7x-yv^ 

[0 1 873 fS^« 5 0»RasSi®K-Ctt, A^ft^ 
m94$yym<vmx.»; t Jij>L>%i294 $y 

m^com®x -y T<oi*ia«ttafe** £ ttf-cs 

im i 3 is^js i %^im%4 ttmnmvmw 
m£*-?7u>v7fflx'hh. 
[02 1 m&5izmi0m0mmitt7n v 
tmx'hh. 

1 A^Jfe^®^ 7n .y ^HT*4 . 
[04 3 ®3<9;M S y^PBlslffi^^-rislKiaT'*) 
l>. 

[05 3 m 3<r>m<r)? 4 5 ymmmz^tmmx' 
[06 1 m i w3at»Bfc*s»t6SDRAMoas»aj liw 

[07 3 S& 1 <OWI0»»fc:*J»t4SDRAMOtt»ai LS># 
t5J:tX7 , U^-i/'»^^>J^iJS**'f^'f 5y^0T 



(& 9) )0 1 



-126480 (P200 1-12648 0A) 



[01 1 3 ^\<r>%wsmzmhsm<ryr^)^\- 

vmftmom&mftmfrm^-tfA *ym 
[Hi 2] ftiwmmBizm&smmcrmz&m 

[0 1 3 3 m nmtmBlztHf&smmcDrt-z hM 

[@i4] mftmmt5£v*mfrtmm<r)®m 

[01 5 3 ^2OHIfi^^C:*3(t-&SDRAM(0>N'-Xhgg 

[01 6] ^^maislSSiDit/^^^lsIIScoSillJP 
££cD?g 3 mH) <* l^RSSKIlIHKOHeBBIB 

[01 7 ] 01 6<7)f4 *y?'®m®m$*t®&mx' 

[01 si 01 6(094 syrmwmwnfttTfitf 
4$y?mx'h&. 

[01 9 ] 01 6<7)?4 sy^mmm^-tmrnx' 
hi. 

[0203019 «7>;M$ yywmmcomfttt-t'? 
4 $.y/mx'b&. 

[02 1 3 ftsnmimmizMirhsmmnrt-Abm 
*aj imfc&vct 9 a s yymx-bh . 

[02 2 3 »3^)HitJK»fc*Jft4SDRAM<07'»;f-v— 

[02 3 3 »3<0Hit»JIWC*J»t4SDRAMWr Uf-r- 

[02 4 1 SI3<7)||ifi^®l3*5(tSSDRAMc7)S§S,^«J 
ttfcj: #7" 'J ?•+ - y'i&fl^-f :M 5 y^0T$>6. 
[02 5 3 m3WHitmmt*3{t^SDRAMW';^-V- 

[0263 ®&&*3 J: vm*mmmmw 
z^-f?uv?mx'h&. 

[02 73 02 6(v?>( $y?mm<?>mimtf 
j^yymx'bh. 

[02 8 3 SM^flSS^fcfcttaSDRAMcTVN--* hft 

»aj t «j#^-r * s y rmx'h & . 

[02 9 3 5 y^^0K<O8'J^«:^-r|B18S0-C 

[030] m29nf4 $y?m&me>m&*?? 
jsyrmx-bi. 

[03 i ] mwsDmcDmfr&imft&Tjitfj $y 



[03 2 3 $3|&DSDRAMtf)7° U f" * - a^fffe* * 4 
5y^0t'J>l». 

[03 3 3 fi^SDRAM^r Uf-v- fWiftnMnMZ 

^•ftA^ymx'bh. 

1 tT*J1WlHlK 

2 a-ey KWIIBR 

3 humor 

4 9 A 5y^pg0g§ 

6 81MMS 

7 85 2 SEES! 

8 tftttimft 

9 sniRmra 

6a SfSlgSS 

7 a m2im& 

10 Atii;ftU»* 
12 f-yrM»» 
14 X*Va7& 

16a, 16b, 16c A7JA«y7r 
18a, 1 8b 5>yf- 
2 0 37>'Hf3-7 / 

2 2 :M $ y^DTOSS 
2 4 *4$y^UMiII* 

2 6 RAS^-yf- 

2 8 CAS9-yf- 

3 0 A— 

3 2 A-xh7KPX$Hl25 
3 4, 3 6 

3 8 

4 0, 4 2 ^Sy^TWHUK 
4 4 5y^UU0» 

4 6 X*V±tW 

4 8 ffr'a-r 

50 -tv^ry?* 

5 2 yiJr3-$ r 
54, 5 6 jISOSS 

5 8 ffl*£fc-£l3& 

6 0 jegmK 

6 2 *v7Wm 

6 4 ^-fSy/PSHIK 

6 6 5 -v f" 

6 8 A-XMWM3B 

70 i-vrmw® 

7 2 mfflom 

7 4 CAS$iJffllg|5 

7 6, 7 8 ^-fSy^UUBK 

8 2 Sy^UUEW 
8 6 9-yf- 



(8 0) J01-1 26480 (P200 1-12648 0A) 



8 8 JVUX&fflm 

90 ?A$v?wmm 

9 6. 9 8 7 A $.y7Wm®3& 

ioo mfflM* 

10 0a. 1 0 0 b 

lOOe 7U 77*70<y7 , HI» 
1 0 2 NOR^- h 
1 0 4 CASflWHffi 

106 ?my</W&®ffi 

108 WX£j*|3W 
110 9«yf- 
ACT 37yKj|f 
AD 7KWMi# 

APCH ^-hru^-vfi-t 

BCN A*-Xh$lpf|f 

CASAD fllTFl'.Xfflt* 

CL W^SHM 1 

CLK ?n>y?fl# 

CLKA. CLKC. CLKD fA^Wfeft 

CLKP, PLS3 HVWXflW- 

CMD :J-?y h*f=-5§- 

ctimi nfj^vym^ 



extpz ?a $.>7im 

EXTPAZ, EXTPBZ ;M S^fl^ 

IAD flWTKUXflre 

ICLK rtS5^0»/^f|# 

I CLKD SMrtgP^O-y^^ 

ICMD rt»3V>-Kfi# 

INTPZ :M$^f|-f 

LCMD 7>yf-3-7yHft-^ 

LPCH 7 7f-3-?yKff-«§- 

LRW 7 7f37yH^ 

MC ^^U-fe/P 

PCH ZlV>m^ 

PCH2 

PCHD Wt7\)1**-W* 

pchd2 s@ru^-^m# 

PCHDA, PCHDB MM? V y h'fl-f- 

PLSU PLS2 WWXieft 

RW ST^WI* 

RW1. RW2 3V^Hft-t 

RASAD TKl^fl^ 

RTIMU RTIM2 'ft?A^V J />m 

RTIM3. RTIM4. RTIM5, RTIM6 'ft? A SiX^fl^ 

SW1, SW2 X^f -y* 



II ] 



* □ * ?fi« - 



frtJWB» 












1 






t 







in- MC 



9-KH 



[H5] 



40, 42 




XTPZ 
! (INfPZ) 



(Cl))01-126480 (P2001-12648 0A) 



[02] 



*2 * 



m »2 



•S2 " 



»1 



fti 



KI1 



HI 



as** 



Miasms 



asm 



[03] 



CMD 



CLK 




[04] 



2 2 



;>CH 




:63ft ^ P 58a ^ 9 56a 60a ' 
j 60b 56b (S » 




PCH2 



(£2))01-126480 (P2001-126480A) 



ime] 



CLK 



tCtU20ns 
(SOMHz) 



ad~Xaro| 




tCfcC(14n»mln.) 



IH7] 



CLK 



u ©ft* jt v f u * * - scot Brtofl *r 5 > yia 

tCK(13ntf 

? f (75MHz) M » 39 



cmd^Ca! 

AD"D (AROr 



CL 



DC 



tRCD£x(13nambi ; V 



tRCD^(18nomtn.); 



ans 



LAD, 



~S X ARO \* 



AOO 



» ^TT ! 



ca8AD~ X~act! 



DQ- 



titA6*tCK*tAC.32nft 



< DOUTO ) - 



t AC(6ro max.) 



[Ell 7] 



82 



ACT2 



ACTc 



ICLXt=> 





I OCLKA 




j 




i 
I 



ACTS 



D 



Q ACT4 L * X 



CLKDO 




CLKD 



(£3))01-126480 (P2001-126480A) 



[08] 



tCK-20na 



20 



CLK 

cmdD( 
ad!XaB£ 



3+ 



(X 



40 



PCH 



tRASEXgOnimtn.) J ^S^ 



t;lAS(N(24iriimln.) 



i AO 



Am 



X 



D C"*™" 



tRC=2»tc*u40ns 



[H9] 



CLK 



tCK(t3rafr 
(/SMHi) 



62 M 



CMP ~)(~Ai 

ao~ Xare' 




[HI 8] 




• 1 ♦ 



(C4) )0 1-1 26480 (P200 1-1 2648 0A) 



110] 



cue 

CMP~Y A< 



tCK*20ro ^ 




[01 1] 



CLK 



tCK(13na) 

f76MHz) 13 28 30 



CMD~)C~Ai 

ad""Xard| 



DQ- 



- ( PINO > 



x: 




tFtc-a tcK=39na 



(£5))01-126480 (P2001-126480A) 



[Ml 2] 




tRO^tClfr39n8 



[Hi 3] 



tCKo13ro 
(75MIIZ) 



13 V 38 



5? [n* 




CASAD 
BAD 



Z) Gjj ACQ ^Zfoffl AC1 
X«D AC1 XTX AC2 



DQ 



(0 DOUTO 



tAC(Bn»max.) 



3Sl 



DOUT1 



(£6))01-126480 (P2001-126480A) 



[B14] 



CMD 



cue 




! 48 



* > * > 


r ^ 









1 



Mi* 



CHI 5] 



tCK :13ns 



kr*w Law****** 5 




tAC(6iairwx.) 



(£7))01-126480 (P2001-12648 0A) 



[Ell 63 



CMD-^ 



CLK-*. 



AD-** 



-i r wic.--.-.-. y*f*rj .%:.-.v/,MMi.:-r. 

! ! LCMD (RAS r*Wvty pCH ~ DmnA 




[019] 




(£8))01-126480 (P2001-126480A) 



[02 0] 



<oma 



©ma 



NANDy-h 



^ 




[122 1] 



tCK-«13n8 



CLK 



cmd~ X Acrv X 




EXTPUZ _t 
EXTPZ 



(£9))01-126480 (P2001-12648 0A) 



[H22] 



CLK 



JT 



PCH 
CUKA 
CLKD 
RTT1M4 

RTIM3 

RTIM6 
HCH2. 
LPCH 
PL82 
PCH DA 

pcHoe. 

PCHD 



(50MHz) 



20 M»A , 



TV 



CMP ~ Y~ACTV~Y " 



:x»zx: 



-i m 




1 £ 


|(«) 


! 


1 ; ^ \'J 


1 tDPUN 


s 


j. iRCDw <S? — 
i, tRASw 






i 

! 
: 

f 


i 
i 




— \w 


1 












\ _ hE j 



_L28L 



40 

Jr 



Van 



CH23] 



CLK 



tCK=20ns 



20 iliit»£ 



cmdIX~actvTX 




PCHD _i 



(60) )0 1-1 26480 (P200 1-1 



[024] 



tCK-ISna 



(75MHZ) 




[02 5] 



tCK-13ns 

(76MHz) 




<S1)>01-126480 (P2001-126480A) 



126] 



CMD-*J 



CLK— 



a 



LCMD 



IRAS pjf 1 ^^-- 

1HMB miM 



jswi 



OKU 1 




c 72a 



frriMs 



PCHPB 



P0!O I 



gag Z6 



RHM2 



RT1M4- 



KTIM6 T 

— 1 cub 



RA8AD 



Jar* ! 




[H273 



/RESET TV 
CLKA 



©ma 



<z>&± 

100e©m* 




(6 2) )0 1-1 26480 (P200 1-1 26480A) 



[0283 




[029] 



KXKorfWO 




/ 



■t » * > 



(84) )0 1-1 2 6480 (P2001-126480A) 



[032] 



P a tCKM20n8(oOMHz) fP «P V M 

<*KJ \ / \ | \ L 



(actvI ; fp^l I actv] 

L tRC«3 tCK-QOTO J 



(b) 

9, tg^flggga ? ? * W 

c^J \ \ \ \ V /~ 

[actvI P^aI [acTv] 

L tRO2tCK-40n8 j 



[0333 

3? 




dKjT 

! IS l ACTVl 

t;lAS(24nBmln.) J tiy(IOwmlnj ) j 

I tRC*3tCK*39n8 



(b) 

tCK-13ns 

P (75MHfl J f * * M 

<™j N f \ I V j \ } \ / 



ACTVl | WRA [ j ACTVI 

tROPflernmln.) J tDPi(10n»mjn.) tRP(10,«m ln.) 



L tBGo^tc^GgTO 



